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THE GROUND-WATER RESOURCES OF SULLIVAN COUNTY, NEW YORK 


By 


Jul ian Soren 


ABSTRACT 


Sullivan County comprises an area of 986 square miles in the south- 
eastern part of New York. A pleasant summer climate, scenic topography, 
and proximity to the large population of the metropolitan area of New York 
City have made the county a popular summer vacation area. As a result, the 
temporary population during the summer months is often nearly 13 times 
greater than the permanent population. 


Ground water is the principal source of water supply in the county, 
providing approximately 90 percent of water needs in the summer and 75 
percent in the winter. The balance of the water requirements is provided 
from surface-water sources. Most of the ground water used is obtained from 
individually owned wells and springs rather than from public-supply systems. 


Sullivan County is underlain by sedimentary rocks ranging in age from 
Middle Ordovician to Late Devonian. The bedrock dips generally northw
st 
and is covered in most places by unconsol idated stratified drift and till 
of Pleistocene age. Most of the ground water used in Sullivan County is 
obtained from the Upper Devonian rocks and from Pleistocene deposits of 
stratified drift. The other geologic units are either too deeply buried to 
be readily accessible to wells, have poor yields, or contain undesirable 
constituents such as hydrogen sulfide. Yields of individual wells range 
from less than I gpm (gallons per minute) in till to as much as 700 gp
 
from coarse outwash. Wells in bedrock have intermediate yields report
d 
to be as much as 120 gpm. Much ground water is discharged naturally to the 
land surface as springs, many of which are utilized as sources of supply. 
Yields of springs of as much as 30 gpm have been report
d. 


Water from the Upper Devonian rocks and Pleistocene deposits generally 
is soft, is slightly acidic, and contains moderate to high amounts of iron. 
Excessive hardness and objectionable amounts of hydrogen sulfide have b
en 
reported for water from the shales of Middle Ordovician age. The aver"ge 
annual temperature of the ground water is 51 0 F. 


It does not appear that the ground-water resources of the county "re 
being depleted. Moreover, the aquifers probably could be subjected to 
considerably greater exploitation, particularly the thick deposits of un- 
consolidated sand and gravel in the larger valleys. 
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INTRODUCTION 


Purpose and Scope of Investiqation 


The study of the ground-water resources of Sullivan County is part of 
a general investigation of the ground-water resources in New York which is 
being made by the U. S. Geological Survey in cooperation with the New York 
Water Resources Commission. Ground water is the principal source of sup
ly 
for the expanding needs of many homes, farms, resorts, businesses, and 
villages in the county. The purpose of this report is to assemble and 
evaluate readily available information on the source, occurrence, avail- 
ability, and chemical quality of the ground water as an aid in the develop. 
ment and utilization of this vital natural resource and to provide a basis 
for further studies, if needed. An index map (fig. I) shows the locatio, of 
Sullivan County and the other counties or areas in New York, exclusive of 
Long Island, where similar studies have been or are being conducted. A list 
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Figure I.--Map of New York, exclusive of Long Island, 
showing location of Sullivan County 
and status of ground-water investigations. 
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of the published reports is given on the back cover of this report. This 
report was prepared under the direct supervision of Ralph C. Heath, 
and under the general supervision of George C. Taylor, Jr. 


Methods of Investigation 


The study in SuI 1 ivan County was part of a general investigation of 
the geology and hydrology of the Delaware River basin. Data for the New 
York State portion of the Delaware basin were collected and compiled by 
personnel of the U. S. Geological Survey, Ground Water Branch, Mineola, 
N. Y., under the direction of Nathaniel M. Perlmutter, project geologist. 
Most of the information on the occurrence and availability of ground water 
in the county is based on records of more than 600 wells, springs, and test 
borings collected in 1956 and 1957. The wells, test borings, and springs 
were numbered consecutively in the order visited, starting with Sv 1 for 
wells and test borings and Sv ISp for springs (the letters "Sv" desig- 
nating Sullivan County). The locations of the wells, test borings, and 
springs are shown in plate 1. Most of the well and spring data given in 
tables 6 and 7 were supplied from memory by the owners. Well logs shown 
in table 8 are based on written records of the well drillers. 


The sections on geology in this report are based principally on 
reconnaissance field mapping of unconsolidated deposits and bedrock by the 
author during the latter part of 1957, and on a study of published and u'- 
published reports and well records. 


Chemical analyses of water from wells in selected areas of the county 
were made by the U. S. Geological Survey, Quality of Water Branch, Alban'f, 
N. Y., and by the New York State Department of Health. These analyses are 
shown in table 4. 


Well-Location System 


The locations of wells, test borings, and springs listed in tables 
6 and 7 of this report are shown in plate 1. As an aid in locating these 
features on maps of New York, meridians of longitude have been lettered 
consecutively from west to east at intervals of IS minutes beginning with 
"A", for long 79 0 45' W., and ending with "Z", for long 73 0 30' W. Similarly, 
parallels of latitude have been numbered at IS-minute intervals from north 
to south beginning with "l" for lat 45 0 00. N. and ending with "17" for 
lat 41 0 00. N. Sullivan County lies between meridians liS" (long 75 0 15. W.) 
and "W" (long 74 0 15. W.) and between parallels 1113" (Iat 42 0 00' N.) and 
"16 1t (lat 41 0 15' N.). The grid system made by the intersections of the 
lines of latitude and longitude is shown in plate 1. Each well, test 
boring, and spring listed in tables 6 and 7 has a set of location coordi- 
nates which give its distance in miles and direction from a specific inter- 
section of the gridlines. For example, well Sv I which has location 
coordinates 15V, 4.7N, 0.9E is located 4.7 miles north and 0.9 mile east of 
the intersection of gridlines "15" and "V"; in like manner, well Sv 10, 
with location coordinates 14V, 8.7S, 4.7W, is located 8.7 miles south and 
4.7 miles west of the intersection of gridlines "14" and "V". All the 
wells, test borings, and springs shown in tables 6 and 7 can be located on 
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plate 1 in this manner from the location coordinates given for them in the 
tables. 


Previous Reports and InvestiQations 


The geology of Sullivan County is described briefly in the report by 
Mather (1843) on the First Geologic District of New York. The generalized 
distribution of the bedrock units are shown on the geologic map of New York 
State (Merrill, 1901). The soils of the county are described in a report 
by Secor and others (1946). The Pleistocene geology of small areas in the 
vicinity of Grahamsville and Phillipsport is described by Rich (1935). 
Ingham (1940), Gray (1953), and Sims and Holtz (1951) describe the lead- 
zinc mines (now abandoned) and stratigraphy of Shawangunk (pronounced 
Shan-gum) Mountain in Sullivan County and vicinity. Fluhr (1953) describes 
some of the geologic features of the county and gives cross sections based 
on test borings at sites proposed for construction of dams and tunnels for 
the New York City Board of Water Supply. Ground-water conditions in th? 
part of the county in the Delaware River basin have been described in an 
administrative report prepared by N. M. Perlmutter and E. Salvas as part 
of an overall report on the Delaware River basin (1957, written communi- 
cation). 
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GEOGRAPHY 


Location and Extent of Area 


Sullivan County comprises an area of 986 square miles in the south- 
eastern part of New York, lying approximately between longitude 74 0 20' and 
75 0 10' W. and latitude 41 0 25' and 42 0 05' N. The county occupies parts of 
the Andes, Damascus, Ellenvil1e, Livingston Manor, Long Eddy, Margaret- 
vil1e, Milford, Monticello, Neversink, Port Jervis, Slide Mountain, and 
White Lake IS-minute topographic quadrangles of the U. S. Geological 
Survey. Sullivan County is bounded on the north by the counties of 
Delaware and Ulster, on the east by the counties of Ulster and Orange, 
on the south by the county of Orange and the Commonwealth of Pennsylvania, 
and on the west by the Commonwealth of Pennsylvania. 


Population 


According to the New York State Department of Commerce (1954, p. 2), 
the population of Sullivan County in 1950 was 40,731 and in 1953 was 
42,193. In 1950, the village of Liberty had the largest population, a 
total of 4,658, and Monticello, the county seat, was second in size with a 
population of 4,223. 
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The occupational distribution of the population in 1950 was as follows: 
agriculture, 14.5 percent; construction work, 16.0 percent; manufacturing, 
6.4 percent; hotel operation, 12.4 percent; miscellaneous services and 
industries, 16.2 percent; and retail and wholesale trade 34.5 percent 
(New York State Department of Commerce, 1954, p. 6-7). 


A combination of climatic conditions, scenic beauty, and proximity to 
New York City and its metropolitan environs makes Sullivan County a pop'.lar 
summer-resort area. It is difficult to estimate the summer population of 
the county because it is highly variable. At times, the summer population 
is estimated to average nearly 13 times the permanent population. The 
increase in population is made up chiefly of summer-home dwellers and a 
greatly varying number of vacationers in the many hotels, bungalow colo
ies, 
and other vacation and holiday facilities, some of which are in operation 
all year. Many sportsmen utilize the area for hunting and fishing. Public 
fishing streams are well stocked and small game and deer are abundant. The 
number of visitors during a calendar year, most of whom come in the sum
r, 
has been estimated at 603,000 (Written communication, Homer A. Millard, 
director, Sullivan County Publicity and Development Committee, June 30, 1958). 


Climate 


The climate of Sullivan County is humid continental and is character- 
ized by long, cold winters and short, warm summers. The mean summer te
p- 
erature is about 65 0 F, and the mean winter temperature is about 23 0 F. 
Temperatures as high as 99 0 F are not uncommon and the lowest temperature 
ever recorded in the county was -34 0 F (Secor and others, 1946, p. 7). The 
growing season ranges from about 120 days in the northern part of the c,unty 
to about 165 days in the southern part (Mordoff, 1949, p. 21), generally 
lasting from the middle of April to the early part of October. 


The average annual precipitation in the county is about 46 inches. 
Precipitation records are being collected at 12 sites in the county, and 
unbroken records have been collected since 1941 at 7 of these sites. N, 
significant long-term differences in precipitation are observable from place 
to place. A graph showing the monthly maximum, average, and minimum pr
- 
cipitation at the village of Neversink is shown in figure 2. As may be seen 
from the figure, the average monthly precipitation is distributed relatively 
evenly over the year. 


TODoQraDhv and Drainaqe 


Topography 


The surface of Sullivan County consists of steep hills and narrow 
valleys. The topography of the county can be differentiated into major 
physiographic units known as the Appalachian Plateau and the Ridge and 
Valley province; the Appalachian Plateau can be further subdivided into 
the Catskill section, also known as the Catskill Mountains, and the 
Southern New York section (Fenneman, 1938, p. 195-212 and 310-323). 


- 5 - 



15 


14 


13 


12 


II 


10 



 

 9 
u 
c 


c 


8 


g 7 
; 

 6 

 

 

 5 


MAXIMUM 


4 


3 


2 


o 


Figure 2.--Monthly maximum, average, and minimum precipitation 
at Neversink, N. V. (Based on records from 1941 
through 1958 on file in the office of the U. S. 
Weather Bureau, Albany, N. V.) 


The locations of these topographic subdivisions are shown in figure 3. 
The highest point in the county is Denman Mountain, altitude 3,051 feet, 
in the Catskill section; the lowest point is in the Ridge and Valley 
province, at the junction of the Shawangunk and Platte Kills, on the 
eastern border of the county, at an altitude of approximately 380 feet. 
The overall maximum relief of the county is about 2,671 feet. 


ADDalachian Plateau 


Catskill section .--The Catskill section (fig. 3) lies generally ncrth 
of a line extending across the county about 2 miles south of the villages 
of Grahamsvil1e and Livingston Manor. The most rugged topography and 
highest altitudes in the county are in this area where hilltops are 
generally more than 2,000 feet above sea level. Denman Mountain, 3,051 
feet in altitude (fig. 3), about 4 miles north of the village of Graha
- 
vil1e, is the highest point in Sullivan County. The lowest altitude i
 
the Catskill section is along the shoreline of the Rondout Reservoir a
d 
is about 820 feet in altitude. Thus the maximum relief in this part of 
the county is about 2,231 feet. Hillsides are steep, divides are narrc
, 
and most of the valleys are deep and V-shaped. Flood plains are generally 
Jess than half a mile wide and generally are present only along the major 
tributary streams. 
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Figure 3.--Topographic divisions of Sullivan County, N. Y. 
(after Fenneman, 1938). 
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The Catskill Mountains were formed by the dissection of a plateau 
underlain by rocks which dip gently to the northwest. The highest hilltops 
are underlain by a sil iceous conglomerate which greatly resists erosion. 
The lower hilltops are maintained by sandstones; valleys are developed 
along the strike of weaker siltstones and shales and in zones of fracture. 
Southern New York section .--The Southern New York section (fig. 3) is 
the 1argest topographic subdivision in Sullivan County, lying south of the 
Catskill Mountains and bounded near the southeastern border of the county 
by a relatively steep southeastward-facing dissected escarpment. The 
altitudes of the hilltops in this area range from about 2,000 feet in tr
 
northern part to about 1,200 feet in the southern part. The lowest poirt 
in this area, about 480 feet in altitude, is at the junction of the DelE
are 
and Mongaup Rivers on the southern boundary of the county. Thus, the mEX- 
imum relief in this area is approximately 1,500 feet. The slopes of the 
hillsides are gentler and divides are broader than those of the Catskill 
Mountains to the north. The valleys of the Southern New York section are 
not generally as deeply incised as those of the Catskill Mountains. Flood 
plains are common along the smaller as well as the larger streams and rEnge 
in width from less than 100 feet to as much as 0.5 mile. Deep gorges ir 
parts of the courses of the Delaware, Mongaup, and Neversink Rivers are 
bel ieved to have been developed in belts of rock weakened by faults and 
joints, or both. 


The siliceous conglomerates which underlie the higher hilltops of the 
Catskill Mountains are absent in the Southern New York section. As in the 
Catskill Mountains, the Southern New York section is underlain by rocks 
that generally dip gently to the northwest. 


Ridge and Valley province 


The Ridge and Valley province lies east of the Appalachian Plateau and 
occupies about one-tenth of the area of the county (fig. 3). The most 
striking topographic feature in this area is Shawangunk Mountain, a typical 
sharp-crested hogback flanked on the west by the Port Jervis Trough 
(Fenneman, 1938, p. 204) and on the east by the broad, rolling Wallkil1 
valley (Fenneman, 1938, p. 209-210). Shawangunk Mountain trends northenst 
and its fairly even crest ranges in altitude from about 1,800 feet at its 
northern I imit in the county to about 1,350 feet in the south. The lowest 
point in Sullivan County, altitude about 380 feet, is in the Wallkill 
valley at the junction of the Platte and Shawangunk Kills, at the eastern- 
most tip of the county. The maximum relief in the Ridge and Valley 
province is about 1,400 feet. The Port Jervis Trough is a flat-bottomed 
valley about one mile wide throughout most of its extent in the county, 
trending parallel to Shawangunk Mountain. The floor of the trough de- 
creases in altitude southward from about 560 feet near Ulster County to 
about 500 feet at the Orange County line. Very little of Sullivan County 
is occupied by the Wallkill valley because the east flank of Shawangunk 
Mountain extends nearly to the Shawangunk Kill, which is the eastern 
boundary of the county. 
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Shawangunk Mountain is underlain by strongly cemented conglomeratic 
rocks which maintain the ridge. The Port Jervis Trough, underlain by 
shale, siltstone, and limestone, and the Wall kill valley, underlain by 
shale, have been formed by the more rapid erosion of these weaker rocks. 
Differential erosion of strongly tilted rocks has produced the strike- 
oriented, parallel ridges and valleys. 


Drainage 


Most of Sullivan County is drained by the Delaware River and its 
tributaries. Major tributaries of the Delaware are: the Beaver Kill and 
Willowemoc Creek, which drain the north-central part of the county; 
Callicoon Creek and the Tenmile River, which drain the west-central part; 
the Mongaup River, which drains the south-central area; and the Neversink 
River, which drains most of the eastern part. The remainder of the eastern 
part of the county is drained by Sandburg Creek and the Shawangunk Kill, 
which are tributaries of streams emptying into the Hudson River, about 21 
miles to the east. 


In many parts of the county, particularly in the Southern New York 
section, surface drainage is poor and there are numerous lakes and swamp
. 
The poor drainage results from widespread deposition of glacial drift in 
drainage courses by a continental glacier which invaded the area from th
 
north in Pleistocene time. (See the following sections on Stratigraphy 
and Geologic History.) Prominent evidence of glacial damming, depositio
, 
and disturbance of drainage is observable in the Port Jervis Trough from 
the vicinity of Summitville to the Ulster County line. In this area a 
thick deposit of sand and gravel appears to have been laid down, at least 
in part, by ancestral Sandburg Creek probably as a result of ice or 
morainal damming in the valley. Fluhr (1953, p. 140-142) estimates that 
the bedrock floor of the Port Jervis Trough is nearly at sea level at the 
village of Phil1ipsport, and shows the bedrock of the valley at the village 
of Godeffroy, in Orange County about 5 miles south of Sullivan County, to 
be at an altitude of about 300 feet above sea level. Thus it appears that 
the preglacial stream which occupied the Port Jervis Trough flowed north- 
east toward the Hudson River. The present Basher Kill flows southwest into 
the Neversink River on unconsolidated glacial deposits which slope south- 
west from Summitville to the Delaware River, at Port Jervis in Orange 
County. Some of the lakes in Sullivan County probably were formed in 
valleys whose mouths had been dammed by glacial drift, transforming them 
into basins without outlets. 


The U. S. Geological Survey, in cooperation with the New York State 
Department of Public Works, and other agencies, measures stream flow at 
many gaging stations throughout New York. Table 1 contains a summary of 
streamflow measurements made in Sullivan County. 
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GEOLOGY 


Strati graphy 


Sullivan County is underlain by consolidated sedimentary rocks (bed- 
rock) ranging in age from Middle Ordovician to Late Devonian. (See tabl
 
2.) These rocks are generally mantled by unconsolidated stratified and 
unstratified deposits of Quaternary age. Figure 4 shows the distribution 
of the principal bedrock units and plate 2 shows the distribution of th
 
unconsolidated deposits. The bedrock strata are progressively younger in 
age from the eastern border of the county westward. Middle Ordovician rocks 
crop out from the eastern edge of the county to the east flank of Shawar- 
gunk Mountain. The crest and west flank of Shawangunk Mountain are und
r- 
lain by Silurian rocks. Lower to Middle Devonian strata underlie the Pert 
Jervis Trough beneath a thick cover of stratified Quaternary deposits ar'
 
extend to the base of the Catskill escarpment. Rocks of Late Devonian 
ge 
form the Catskill escarpment and underlie the remainder of the county west 
of the escarpment. 


Ordovician System 


Hudson River formation of former usage 


The rock strata of the Hudson River formation, a name no longer us
d 
by the U. S. Geological Survey, in Sullivan County consist of medium-to 
dark-gray marine shale with intercalated thin beds and lenses of light-9ray 
siltstone and sandstone. The rocks are slightly calcareous at many places, 
and fractures in them are commonly filled with secondary calcite deposits. 


The rocks in this unit may be equivalent to the rocks referred to 
s 
the Snake Hill formation and the Normanskill shale in the Albany area 
(L. V. Rickard, written communication, 1958). However, as these rocks r
ve 
not been studied in detail in Sullivan County they are referred to in tris 
report as the Hudson River formation. Approximately 1,000 feet of these 
strata are exposed in Sullivan County. The formation is overlain by rocks 
of S i I u r i an age. 


Wells and springs tapping the Hudson River formation generally yield 
sufficient quantities of water for domestic and farm use, but the water in 
many areas contains hydrogen sulfide (H2S) and probably is moderately herd 
to hard because of calcium and magnesium compounds disseminated throughC"Jt 
the strata. 


S i I u r i an Sys tem 


Silurian rocks, undifferentiated 


Rocks of Silurian age form the crest and western slopes of Shawangunk 
Mountain and underlie the eastern margin of the Port Jervis Trough, com
 
prising a thickness of approximately 1,400 feet. The uppermost beds of the 
Silurian rocks are overlain with apparent conformity by the basal beds C'f 
Lower Devonian strata. The Silurian rocks have been subdivided in area! to 
the north and south of Sullivan County into, in ascending order, Shawanrunk 
conglomerate, High Fal Is shale, Binnewater sandstone, (Grabau, 1906, p. 124), 
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Figure 4.--Map and structure section showing bedrock 
geo1ogy of Su11ivan County, N. Y. 


Bossardvi11e 1 i mes tone , and Keyser 1imestone. The Keyser includes beds of 
Lower Devonian (1) age. The Shawangunk cong1omerate is well exposed in the 
crest and west flank of Shawangunk Mountain. The remaining units, if 
present in the county, are buried beneath thick unconsolidated Quaternary 
deposits in the Port Jervis Trough. 


Approximately the 10wer 750 feet of the Silurian rocks are referre
 to 
as the Shawangunk cong1omerate which consists chiefly of sandstone and 
quartz-pebble conglomerate, some beds of quartzite, and scattered thin beds 
and lenses of shale and siltstone. The lowermost 20 feet of the Shawangunk 
consist of beds of distinctly coarse-grained conglomerate containing 
pebbles about 0.75 inch to I inch in diameter. Lead and zinc ores have 
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been mined from fault zones in the Shawangunk conglomerate in Sullivan 
County and in the nearby counties of Orange and Ulster. 


The upper 650 feet of the Silurian rocks are believed to consist, in 
ascending order, of red, gray, and green shale, siltstone and sandstone of 
the High Falls shale, gray sandstone of the Binnewater sandstone (Grabau, 
1906), and gray to bluish-black limestone of the Bossardville and Keyser 
limestones. Exposures of the High Falls shale and overlying sandstones 
believed to be the Binnewater sandstone have been observed by the author in 
the cut for the New York State Highway 17 "Quickway" in the west flank of 
Shawangunk Mountain. The Upper Silurian limestones are not exposed and if 
present are covered by Pleistocene deposits. 


No records of wells or springs tapping the Silurian rocks in Sullivan 
County have been collected. Water from certain zones in the Shawangunk 
conglomerate may contain lead, zinc, and copper as a result of percolation 
through the mineralized zones in this unit. 


Devonian System 


Lower and Middle Devonian rocks. undifferentiated 


Rocks of Early and Middle Devonian age overlie the Silurian rocks in 
Sullivan County and comprise approximately 1,100 feet of strata believed to 
include from the base upward, the Helderberg group and Oriskany sandston
 
of Early Devonian age and the Onondaga limestone of Middle Devonian age. 
These rocks form the bedrock floor of the Port Jervis Trough and are 
covered by a thick mantle of Quaternary deposits. The upper and lower 
contacts of these Lower and Middle Devonian rocks can be only approximately 
delineated because of the thick cover of unconsolidated deposits. The unit 
is overlain with apparent conformity by the basal beds of the Hamilton 
group of Middle Devonian age which is discussed in the following section. 


In adjacent Orange and Ulster Counties, beds of the Helderberg and 
Onondaga are composed chiefly of marine limestone and the intervening rc
ks 
of the Oriskany are composed mainly of siltstone and sandstone. The Lower 
and Middle Devonian rocks in Sullivan County are too deeply buried to be of 
practical importance as a source of water, and nothing is known of their 
water-bearing character; however, excessive hardness could be expected 
because of the calcium and magnesium content of these rocks. 


Hamilton Qroup 


The undifferentiated Lower and Middle Devonian rocks are overlain by 
beds of the Hamilton group, the upper part of which is exposed in the 
escarpment on the west side of the Port Jervis Trough. The contact of the 
Hamilton group with the Lower and Middle Devonian rocks is covered, but its 
position in the vicinity of the Orange County line is approximately known 
from one well (Sv 100, table 8) at West Brookville. This well penetrates 
the Quaternary deposits in the Port Jervis Trough and enters a black shale 
typical of the basal part (Marcellus shale) of the Hamilton group. The 
exposed beds of the Hamilton are mainly dark-to medium-gray shale and silt- 
stone. The Hamilton strata grade upward into Upper Devonian, marine, 
medium-gray siltstone; fine to coarse, medium-gray sandstone; and thin, 
interbedded, medium-gray shale. The contact between the Hamilton group and 
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the overlying Upper Devonian rocks is gradational and is not readily 
apparent. Furthermore it is obscured in most places by unconsol idated 
Quaternary deposits. The contact is believed to be at a steepening in slope 
that occurs at an altitude of about 800 feet in the escarpment west of the 
trough. Above the change in slope, the rocks are predominantly medium-gray 
siltstone and sandstone. The apparent thickness of Hamilton rocks in the 
vicinity of West Brookville is approximately 3,000 feet, which appears to be 
unusually great. The thickness of the Hamilton group is estimated to b
 
1,650 feet in Greene County, about 40 miles to the north, (Berdan, 195 h , 
p. 14), and nearly 2,000 feet at Brodhead Creek, in Pennsylvania, about 50 
miles southwest (Willard, 1939, fig. 40). The narrowing of the Port J
rvis 
Trough from Port Jervis northeastward through Sullivan County, and the 
crushed and highly jointed appearance of Hamilton beds along U. S. Higr-tolay 
209, suggest the possibility that the Hamilton strata have been thicker
d by 
thrust faulting along the western edge of the trough. 


No records of wells, other than Sv 100, or springs tapping the Ha
lilton 
group are available, and very little is known about the quality or yield of 
ground water. An analysis of water from well Sv 100 (see table 4) doef not 
show it to be substantially different from water from the Upper Devoni

 
beds. The Hamilton is not an important source of ground water in the 
ounty 
because it crops out only in a sparsely settled area of fairly steep slopes 
in the lower part of the Catskill escarpment, and is deeply buried west of 
the outcrop. 


Upper Devonian rocks. undifferentiated 


Most of Sullivan County is underlain by undifferentiated rocks of Late 
Devonian age. These rocks crop out from the upper slopes of the escarr
ent 
at the west side of the Port Jervis Trough westward across the county. The 
Upper Devonian rocks in Sullivan County have never been subdivided and for 
purposes of this report are referred to as "Upper Devonian rocks, un- 
differentiated." 


The Upper Devonian rocks consist of an interbedded marine sequenc
 of 
med i um-g ray s i I ts tone, sands tone, and th i n sha 1 e, over 1 a i n by an in te rt

dded 
continental sequence consisting chiefly of red and gray-green shale, fine to 
coarse sandstone, and fine quartz-pebble conglomerate. Thin, flaggy, 
ross- 
bedding is a common feature in the continental sandstones. Sandstone is the 
predominant rock in both the marine and continental sequences. Thin b
ds 
and laminae of coal have been observed in the continental sequence. Tb
 
marine rocks probably belong to the Trimmers Rock sandstone defined by 
Willard (1939, p. 208). 


The upper contact of the marine rocks with the overlying continental 
strata is believed to be at the base of the first red stratum above th
 base 
of the escarpment west of the Port Jervis Trough. It is at this horizon that 
rock colors change from the predominating grays of the marine rocks to the 
predominant gray-greens and reds typical of the continental beds. No narine 
fossils have been found above this horizon in Sullivan County. On New York 
State Highway 17 "Quickway" in the vicinity of Wurtsboro, the contact is at 
an altitude of approximately 1,100 feet. In this area, the Upper Devonian 
marine unit is approximately 1,000 feet thick. The total thickness of Upper 
Devonian rocks in Sullivan County is probably more than 5,000 feet. 
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No records of wells and springs known to obtain water from the marine 
sequence of the Upper Devonian rocks are available. These rocks probably 
would supply sufficient water to wells for domestic purposes but, westward 
from their outcrop, they are too deeply buried to be of practical use as an 
aqu i fe r . 


The continental beds constitute the most important bedrock aquifer in 
the county. Deep wells tapping these rocks have been reported to yield as 
much as 120 gpm, and springs issuing from this unit have been reported to 
yield as much as 20 gpm. The water from the continental beds generally is 
soft and low in dissolved solids, but in places has a high iron content. 


Quaternary System 


Unconsol idated Quaternary deposits of Pleistocene and Recent age cc"er 
most of the bedrock in SuI 1 ivan County. These deposits range in thickness 
from a fraction of an inch to more than 600 feet. The Pleistocene mantle 
is composed of till and stratified deposits; the Recent deposits are cow- 
posed chiefly of fine flood-plain alluvium. Plate 2 shows the distribution 
of the principal types of unconsolidated deposits in the county. 


Pleistocene series 


Illl.--Ti11 (also called unstratified drift) is an unstratified anc' 
unsorted mixture of clay and rock fragments ranging in size from small 
grains to large boulders. The relative proportions of the clay and roc
 
fragments are highly variable from place to place. Most of the till in the 
county appears to have been laid down as lodgement till directly by the ice 
sheet that invaded the area from the north in Pleistocene time. The re
 
mainder is ablation till that was laid down during the melting of the ic
. 
Lodgement till may be extremely compact and hard; such till is usually 
called "hardpan" by dri Ilers. Ablation ti II is relatively loose materiel 
as it was merely dropped onto the ground as the enclosing ice melted. The 
thickness of till varies considerably from place to place, but generally is 
greatest in valleys and on hillsides and is least on hilltops. The thic.k- 
ness of till in the 164 wells listed in table 7, for which depths to bec. 
rock were reported, averages 26 feet. Fluhr (1953, p. 143) describes 
deposits of "mainly impermeable glacial till" approximately 350 feet thick 
near the village of Craigie Clair and nearly 450 feet thick at Jersey Brook 
near the village of Beaver Kill, both in the valley of the Beaver Kill. 
Fluhr (1953, p. 143-144) also describes a deposit of till approximately 350 
feet thick in the valley of Wi I lowemoc Creek about I mile east of the 
village of Livingston Manor. A part of the till in these valleys may heve 
slumped downhill from the steep valley sides. 


Most of the shallow dug wells in Sullivan County tap till, and gener- 
ally yield only a few hundred gallons of water a day. Wells that penetrate 
lenses of sand within the till are capable of higher yields. Dug wells can 
be constructed without specialized equipment, but they tend to fail in dry 
periods and are easily contaminated unless carefully placed with respect to 
barns, outhouses, septic tanks, and cesspools. 


Stratified deposits .--Stratified deposits of gravel, sand, silt, ard 
clay were laid down in most of the valleys in the county by streams issuing 
from the melting glacial ice. In many places the valleys contained lakes, 
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and where meltwater streams heavily laden with rock debris entered these 
lakes, deltaic deposits of sand and gravel were formed. Deposits of clay 
and silt, laid down in the deeper parts of these lakes, interfinger with the 
deltaic sand and gravel depositf. The most prominent delta in the courty 
occurs in the Port Jervis Trough north of the village of Phil1ipsport. This 
delta was apparently formed by Sandburg Creek after the melting of the ice 
when the trough in this area was occupied by a lake. 


The extent of the stratified deposits in the larger stream valleys in 
Sullivan County is shown on plate 2. Thicknesses of stratified deposit: 
greater than 100 feet have been penetrated in the Basher, Delaware, Hon
ack, 
and Neversink valleys. Fluhr (1953, p. 127,133-137) estimates that tl-'
 
unconsol idated deposits in the Port Jervis Trough at Phillipsport, most of 
which are probably stratified, are about 680 feet thick. 


Saturated stratified deposits of coarse sand and gravel yield lar

 
quanti ties of water because of thei r high permeabi Ii ty. Yields of a fe.'-I 
hundred gallons per minute are not uncommon for properly screened wells 
drawing water from these deposits. The villages of Wurtsboro, Narrowsb'Jrg, 
South Fallsburgh, Woodbourne, Call i coon , White Sulphur Springs, and Swa
 
Lake have developed wells in stratified drift for public-supply purposes. 


Recent series 


Alluvium .--The Recent deposits in the county consist mainly of alluvium 
deposited by streams on their flood plains. These deposits consist chiefly 
of silt and fine sand and small amounts of fine gravel. The maximum t
ick- 
ness of these deposits probably does not exceed 10 feet and it is believed 
that most are less than 5 feet thick. In many places alluvium has beer 
deposited on P1eistocene material and it is difficult to distinguish one 
from the other. 


The Recent alluvium is not an important source of water because of its 
fine-grained character, small areal extent, and thinness. 


Structure 


Bed rock 


A part or all of the bedrock exposed in Sullivan County has been 
deformed at least three times. The beds of the Hudson River formation were 
folded and fractured during the Taconic orogeny late in the Ordovician 
period. The area was elevated and possibly gently tilted during the Acadian 
disturbance, near the end of the Devonian period. During the Appalachian 
Revolution, near the end of the Paleozoic era, all the bedrock was folded 
and fractured. The most intense folding and fracturing occurred in the 
southeastern part of the county. The fracturing of the rocks resulted in 
two distinct types of openings: faults, openings along which differential 
displacement of the rocks has occurred; and joints, openings along which no 
movement or only slight movement has occurred. The occurrence and movement 
of ground water in the bedrock is affected greatly by the folds and 
fractures resulting from the Taconic, Acadian, and Appalachian orogenies. 
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Folds 


Most of Sullivan County lies on the east side of a broad, shallow, 
northeast-trending, synclinal structure which gives the rocks a regional dip 
to the northwest. Superimposed on this regional dip is a more or Jess con- 
tinuous series of broad, low folds. The axes of these folds are difficult 
to trace because the rocks do not contain distinct beds that can be traced 
for any appreciable distance and because of the relatively continuous cover 
of unconsolidated deposits. From the west side of the Port Jervis Trough 
eastward the rocks of the Ridge and Valley province lie in the northwest- 
dipping limb of an anticlinal structure whose crest lies east of the county. 


Faults 


The bedrock in Sullivan County has been displaced along numerous 
faults most of which are not apparent because they are obscured by the 
mantle of unconsolidated deposits. Evidence of a zone of thrust faults is 
seen on Shawangunk Mountain in the duplication of the basal beds of Shawan- 
gunk conglomerate at Roosa Gap and where New York State Highway 17 crosses 
the Shawangunk strata near Highview (fig. 4). The author has traced this 
fault zone southward from Sullivan County through Orange County and into 
New Jersey where duplication of the coarse basal beds of the Shawangunk 
conglomerate is wel) shown at High Point in New Jersey and along the west 
side of Lake Marcia in High Point Park. A double-pointed crest along parts 
of Shawangunk Mountain appears to be the topographic expression of a 
repetition of resistant Shawangunk rocks. Part of the fault zone appears 
to pass into the Hudson River formation east of Phillipsport. The dis- 
placement along the fault is estimated to be several hundred feet in 
Sullivan County and considerably more, perhaps a thousand feet or more, at 
High Point Park. Much of the lead and zinc ore in Shawangunk Mountain 
appears to be associated with this fault zone. 


Another thrust fault of considerable displacement, perhaps more than 
1,000 feet, is believed to lie at the western edge of the Port Jervis Trough. 
The presence of this fault is inferred from the great thickness and the 
closely jointed and highly sheared nature of the Hamilton group. The dips 
of the Shawangunk Mountain and Port Jervis Trough faults are not known but 
are inferred to be to the northwest at angles of approximately 35 0 and 50 0 , 
respectively. These faults were probably caused by compressive forces 
during the Appalachian Revolution. 


Faults are not easily recognized from surface evidence in the plateau 
section of the county because of the thick Quaternary cover and lack of 
good marker beds. Fluhr (1953, p. 127, 133-137) describes faults traversed 
by tunnel workings in this area as mostly normal or tension faults. 


Joints 


The bedrock in Sullivan County is broken along numerous joints. T
e 
joints are generally perpendicular or nearly perpendicular to bedding 
planes of the strata. The spacing of joints varies considerably among the 
different types of bedrock. In the Shawangunk conglomerate, the most 
resistant rock exposed in the county, joints are generally several feet 
apart. In the so-called Hudson River formation, which is among the least 
resistant rocks exposed in the county, joints are generally only a few 
inches apart. 
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BeddinQ 


The rocks of Sullivan County show the typical primary layered struc.t- 
ure of sedimentary rocks. The bedding of strata ranges from shaly in tt,
 
shales to massive in sandstones and conglomerates. Massive bedding is 
common in the Shawangunk conglomerate and Binnewater sandstone; flaggy 
bedding is generally observed in the Upper Devonian sandstones. 


Unconsolidated Deposits 


The unconsolidated deposits have been relatively undisturbed. The!e 
beds exhibit the general primary structural features of sediments, such as 
bedding and cross bedding, and secondary small faults and folds resultir
 
from compaction and slumping. The effects of the secondary features on the 
occurrence and movement of ground water are negligible but the primary 
features may be important locally, especially where the deposits contair 
beds of clay. 


GeoloQic History 


The geologic history of the rocks now exposed in Sullivan County, cS 
interpreted from Schuchert and Dunbar (1947), began with the deposition of 
the so-called Hudson River formation as muds in a shallow sea that covered 
the area in Middle Ordovician time. Deposition of sediments probably 
continued throughout the Late Ordovician epoch but w
s terminated towarc the 
end of Ordovician time with the formation of the Taconic Mountains east of 
the Hudson River during the Taconic orogeny. The Ordovician rocks of 
Sullivan County were raised above sea level and folded and faulted durir
 
this orogeny. A period of erosion followed the Taconic uplift, and a ne
rly 
planar surface was developed on the strata of the Hudson River formatior. 


Early in the Silurian period, earth-crustal movements lowered the 
Ordovician rocks and they were covered by a shallow sea. The Shawangunv 
conglomerate was deposited in the vicinity of the shoreline of this sea as 
sand and gravel, derived from the erosion of the Taconic Mountains, acrc
s 
the planed surface of the Hudson River strata. The sea became deeper during 
Silurian time, and the depositional material changed from sand and gravel to 
mud, silt, sand, and limey mud which make up the sandstone, shale, and lime- 
stone of the Upper Silurian rocks. The High Falls shale and Binnewater 
sandstone appear to represent the transition from the shallow-water beds of 
the Shawangunk to the Upper Silurian marine limestones. 


During the Early and Middle Devonian epochs, continued deepening of the 
sea provided the basin for deposition of the silt and limey mud of the 
Helderberg, Oriskany, and Onondaga sediments. Toward the middle of Devcnian 
time, a second disturbance, the Acadian orogeny, uplifted the area to the 
east of Sullivan County and the depth of the sea covering the county was 
reduced. Deposition changed from limey mud to the sil iceous mud and silt 
that formed the rocks of the Hamilton group. 


Late in Devonian time, coarse sediments brought in from the Acadia
 
highlands to the east, formed a vast delta across southern New York and 
Pennsylvania. This feature is known as the Catskill delta and is represent- 
ed by the non-marine red, gray-green, and gray shale, sandstone, and 
conglomerate of the Upper Devonian rocks. 
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During the formation of the Appalachian Mountains, near the end of the 
Paleozoic era, the sediments were further uplifted, folded, and faulted. 
The Appalachian Revolution was followed by a long period of erosion, during 
which strata younger than Late Devonian, and also perhaps much of the U
per 
Devonian rocks of Sullivan County, were removed. Erosion apparently has 
been more or less continuous. from late Paleozoic time to the present day 
with the exception of relatively brief periods of deposition in the 
Quaternary period. 


In the Pleistocene epoch, Sullivan County was covered by a continental 
ice sheet which advanced over the area from the north. There is evidence of 
only one glaciation in Sullivan County. Although the ice front may hav
 
advanced and retreated more than once across the county, any evidence was 
destroyed or obscured during the last glaciation (Wisconsin stage). 
Glaciation was an agent of both erosion and deposition. During the advance 
of the ice over the area, most of the soil mantle was removed and bedro
k 
was eroded to unknown depths. Much of this material was deposited as till. 
During the melting of the ice, meltwater streams deposited gravel, sand, 
silt, and clay as stratified drift in their courses and in lakes. 


During the Recent epoch, deposition of alluvium has occurred in th
 
stream channels and flood plains of the valleys. Erosion continues in the 
remainder of the county to the present. 


GROUND WATER 


Ground water is subsurface water that is in the zone of saturation, 
the zone in which all open spaces in the rocks are filled with water. The 
upper surface of the saturated zone is commonly referred to as the I
ater 
table" except where this upper surface is formed by an impermeable body. 
Ground water is recoverable, in varying amounts, from both the bedrock and 
unconsol idated deposits in Sullivan County. A summary of the stratigraphy 
and water-bearing properties of the geologic units in the county is sho'
n 
in table 2. 


Source 


The source of ground water in Sullivan County appears to be solely 
precipitation on the area. Only a relatively small part of this precipi- 
tation, however, reaches the zone of saturation. Host of it runs off o
 
the land surface to streams or is returned to the atmosphere by evaporation 
and plant transpiration. The amount of water that enters an aquifer is 
controlled by the slope of the land, the amount and types of vegetation, 
and permeabil ity and porosity of the surficial cover. For example, water 
falling as light rain on flat permeable ground will provide more recharge 
to an aquifer than the same amount of water falling as heavy rain on steep 
slopes of relatively impermeable ground. However, water infiltrates to the 
zone of saturation to recharge the aquifer only after the soil moisture has 
been replenished. 


Under natural conditions ground water moves toward streams and lakes 
where it discharges through springs and seeps. Pumping of a well near 
streams or lakes to a sufficiently great drawdown reverses the ground
.
ter 
flow and induces the migration of the surface water toward the low-pressure 
zone created by pumping. Such induced infiltration is particularly 
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effective where wells tap unconsolidated deposits of coarse sand and grnvel 
near perennial streams and permanent lakes that are hydraulically connected 
with these deposits. It is believed that induced infiltration occurs n
ar 
most of the public-supply wells tapping sand and gravel deposits in the 
Neversink, Delaware, and Callicoon valleys. 


The position of the water table is continually changing in respons
 to 
variations in recharge and discharge. When recharge exceeds discharge, 
water levels rise; when discharge exceeds recharge, the levels fall. Tf'is 
variation of ground-water level can be readily discerned from a series of 
water-level measurements made in a well. 


Periods of greatest recharge in Sullivan County generally occur in the 
late autumn and early spring. Evapotranspiration losses are greatest during 
the growing season, resulting in little or no recharge. Recharge occur! 
during the winter only during brief periods when the snow melts and the 
ground thaws. In the autumn, cooler weather and the cessation of plant 
growth gradually curtail evapotranspiration losses; in the early spring, the 
soil is generally saturated from slowly melting snow, facilitating 
percolation to the water table. 


Availability 


Ground water is present in Sullivan County in sufficient quantities to 
supply moderate to small needs. Plate I shows the distribution of the w
lls 
and springs visited in the field by U. S. Geological Survey personnel fc'r 
the purposes of gathering ground-water data. The data obtained from the 
well and spring owners and well drillers are reported in tables 6, 7, and 8. 


It is estimated, partly on the basis of information given in table 3, 
that approximately 4 billion gallons of ground water (about 0.6 percent of 
the annual precipitation) are drawn yearly from wells and springs in 
Sullivan County. Much of this water is returned to the ground through cess- 
pools and se
tic tanks. Although it is believed that the aquifers of the 
county are capable of supporting greater exploitation, local ground-water 
shortages may occur as a result of excessive withdrawals, unfavorable 
geologic conditions, periods of insufficient precipitation, or any combina- 
tion of these factors. 


Ground water is recovered from wells and springs from three distinctly 
different types of aquifers in the county: bedrock, unconsolidated strati- 
fied deposits, and till. The distribution of the weJls listed in table 7 
among these aquifers is as follows: bedrock 265, unconsolidated stratified 
deposits 86, and till 73. 


Some of the wells in table 7 are reported to flow or to have water 
levels above land surface. These are examples of artesian wells. However, 
not all artesian wells flow; such a well is defined as one in which the 
water level stands above the top of the aquifer. The water level in an 
artesian well can be higher than, the same as, or lower than the water table. 
Residents and well drillers in the county commonly refer to deep wells in 
bedrock as "artesian" wells. The water levels in most deep bedrock wells 
are probably under some artesian pressure. Wells Sv II, Sv 12, sv 13, SV 81, 
SV 83, Sv 198, sv 233, SV 250, Sv 255, SV 282, sv 348, sv 393, and Sv 49
 
(table 7) are examples of artesian wells. Logs of test bore holes in ro
k, 
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Sv 111, Sv 112, Sv 115, Sv 119, Sv 122, and Sv 123 (table 8) show inflows 
and losses of water at various intervals which are ascribed to artesian 
pressures. Markedly different static water levels are common in bedrocv 
wells of a locality because of the many complex artesian conditions in the 
bedrock. Layers of clay in sand and gravel deposits can serve as confiring 
beds, causing local artesian pressures in these deposits (Sv 5 and Sv 4Z, 
table 7). A well tapping a permeable layer confined in till could have 
artesian characteristics; Sv 436, table 7, is probably such a well. 


Bedrock 


The bedrock is the most widespread aquifer in Sullivan County. It 
underlies the county at depths to more than 600 feet. The degree of inter- 
connection between the various formations composing the bedrock is not 
known and, therefore, they are discussed as a hydrologic unit in this 
report. Most of the springs and wells drawing water from bedrock are ir 
the continental phase of the Upper Devonian rocks, which underlie approy- 
imately 90 percent of the county. Relatively few wells and springs tap the 
older rocks because they are deeply buried. 


The yield of the wells tapping bedrock listed in table 7 for which 
data were reported averages 21 gpm and ranges from 2 to 120 gpm. Most 
wells drawing water from bedrock are cased to the top of rock or a few feet 
into the rock and are finished with open holes for the remainder of their 
depths. The average penetration into bedrock of the wells listed in tatle 7 
is 181 feet and the penetration of individual wells ranges from 2 to 59C 
feet. The average depth of the bedrock wells below land surface is 214 
feet, and individual well depths range from 7 to 750 feet. The yield of 
wells tapping bedrock depends on the number, size, and degree of inter- 
connection of fractures and other openings penetrated by the well. Pre- 
sumably, the number and size of fractures and most other openings decrecse 
with depth because of the pressure of the overlying strata. Bedrock which 
is highly fractured or thin-bedded, or both, is generally more porous ar'
 
permeable than unfractured massive beds and is therefore capabJe of greeter 
yield. Permeability due to fracturing may be very high locally. Fluhr 
(1953, p. 136) reports that an estimated 600 gpm of ground water flowed 
into the East Delaware Tunnel of the New York City water-supply system f
r 
an unspecified time, until sealed off by grouting, when it was driven 
through a fault zone near the Neversink River, about 2 miles north of t

 
village of Curry. The yield of bedrock wells is sometimes increased by 
blasting in the well. Such a procedure undoubtedly increases the number of 
openings, particularly along tight fractures and bedding planes. 


Unconsolidated Deposits 


Stratified deposits 


The most productive aquifer in Sullivan County consists of unconsoli- 
dated deposits of coarse stratified drift which underlie the larger and 
many of the smaller valleys. These deposits are more than 600 feet thick 
in parts of the Port Jervis Trough but only a few feet thick in small 
tributary valleys. The areal extent of the deposits is shown on plate 2,. 
The width of a valley floor is not necessarily indicative of the thickness 
of the stratified drift underlying the valley. For example, the flood 
plain of Buck Brook, about 1.25 miles north of the village of North Branch, 
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is less than 200 feet wide but is underlain by at least 130 feet of strati- 
fied deposits. Along the West Branch of the Mongaup River, 0.5 mile north 
of Swan Lake, the flood plain is about 1,000 feet wide and the thickness of 
stratified deposits is only about 50 feet. 


The stratified drift of Sullivan County has been exploited relatively 
little as a source of water. In some places, wells have been cased thrc"Jgh 
thick deposits of stratified drift and water obtained from the underlyi
g 
bedrock. Examples of such wells are Sv 100 and Sv 233 (table 7). Well 
Sv 100 penetrates 135 feet of unconsolidated stratified deposits in the 
Basher Kill valley to obtain water from underlying black shale in the 
Hamilton (7) group. A log of the well (table 8) indicates much clay in the 
stratified drift at the-well site and several water-bearing sand and gravel 
beds. No log of well Sv 233, which is situated in the valley of Buck Brook, 
is available, but it is reported that bedrock was reached at a depth of 
130 feet. Surface evidence of gravel beds in other parts of Buck Brook 
valley indicates that the unconsolidated deposits are stratified; however, 
it is not known whether these deposits are mainly coarse or fine. In some 
instances, bodies of stratified drift may be by-passed as aquifers because 
of the specialized techniques needed for proper construction of screened 
wells in such material. 


The reported yields of 40 wells that penetrate stratified deposits 
average 175 gpm, and the range is from 2 gpm to about 700 gpm (see Sv 2, 
table 7, Remarks). Those wells in stratified drift for which drawdown data 
have been reported have an average specific capacity of about 23 gpm per 
foot of drawdown, which is the highest for any water-bearing formation in 
the county. 


Till 


Till is the most widespread unconsolidated deposit in the county. It 
covers most of the bedrock to depths ranging from a few feet to more than 
400 feet. It is the least productive aquifer in the county and water in 
usable quantities can generally be obtained only from large-diameter dug 
wells which provide a large area for the infiltration of water and a large 
volume for storage of water between periods of use. Shallow dug wells in 
till are more readily contaminated than wells drilled in bedrock or deep 
wells in stratified deposits. As wells in till generally are dug only a few 
feet below the water table, many go dry or fail to yield an adequate qua
tit
 
of water during dry seasons. The principal advantage of dug wells is th
t 
they can be constructed with inexpensive hand tools. 


No reliable reports of yields from wells in till are available for 
SuI I ivan County. The owners of such wells report them either adequate or 
inadequate for the purposes originally intended, and in many cases, a 
drilled well or spring is also located on the property. The number of d'.g 
wells in use in the county is diminishing. 


Spri ngs 


Springs are places where ground-water discharges naturally at the land 
surface. On most steep hillsides, ground water emerges from bedding planes 
and fractures in the bedrock and from the mantle of unconsolidated deposits. 
Springs may also occur where the contact between the bedrock and unconsoli- 
dated deposits intersects the land surface. 
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Many springs in the county have been developed for water-supply 
purposes, principally for domestic and farm use and, in some places, for 
public supplies. Data for selected springs are given in table 6. Many of 
the springs listed in the table have yielded reliable supplies of water for 
long periods of time, and yields of as much as 30 gpm have been reporten by 
some owners. 


Utilization 


The population of Sullivan County, and consequently the use of wat
r, 
ranges widely during the course of a year, being greatest in the summer 
because of the large number of people who vacation in the county. 


Water used in the county is obtained from ground-water and surface- 
water sources to provide an estimated total of 5 billion gallons in 1958. 
Farms and rural homes, most public supplies, and nearly all vacation 
facilities not served by public supplies obtain water from wells and 
springs. The remaining public supplies, which include some of the larger 
supplies, obtain water from lakes and streams. It is estimated that about 
90 percent of the water used during the summer and 75 percent of the water 
used during the remainder of the year is obtained from ground-water sources. 
About 80 percent of the ground water used in the summer and 50 percent of 
the ground water used in winter is drawn from individually owned wells and 
springs. The average daily use of ground water during July and August for 
all purposes is estimated to be about 50,000,000 gallons; the use during 
the remainder of the year is estimated to be about 3,000,000 gpd (gallons 
per day), a yearly total ground-water use of about 4 billion gallons. These 
estimates include allowances for the use of water in the numerous swimming 
pools in the area and for the larger consumption of water by most of th
 
summer visitors than by the permanent residents. 


Information on 32 of the public-water supplies in the county is listed 
in table 3. Of the supplies listed in the table, 23 obtain all water from 
ground-water sources, 3 obtain water from ground-water and surface-water 
sources, and 6 obtain all water from surface-water sources. 


Quality 


The water which falls on the surface of Sullivan County as precipi- 
tation is relatively pure. However, as this water percolates through the 
ground, it dissolves minute quantities of the materials through which it 
moves. The nature of the chemical constituents of the ground water is 
governed chiefly by the mineral composition of the soil and rock through 
which the water moves and the duration of the contact between the groun
 
water and these materials. 


Selected chemical analyses of water from wells and springs in the 
county, made by the New York State Department of Health and the U. S. 
Geological Survey, are given in table 4. Table 5 shows comparative data on 
water from bedrock and sand and gravel deposits, based on the analyses in 
table 4. 


The U. S. Public Health Service has set standards for the concentration of 
certain chemical constituents permitted for drinking and culinary water used 
by interstate carriers subject to the federal quarantine regulations. Part of 
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Table 5.--Comparative summary of chemical analyses of ground water from bedrock 
and stratified drift in Sullivan County 


(Chemical constituent expressed in parts per million) 


Ground water from bedrotk Ground water frnm '=trati fi"'d dri ft 
Constituent or Number of Number of 
characteri st i c analyses Range Median analyses Range Median 
Silica (Si0 2 ) 4 5.4 to 14 10.2 5 5.0 to 9.0 5.1 
I ron (Fe) 20 .05 to 3.6 .17 9 .07 to 2.0 .16 
Manganese (Mn) 4 .00 -- 5 .00 to .10 -- 
Calcium (Ca) 4 14 to 21 17 5 4.4 to 18 I!' 
Magnesium (Hg) 4 2.6 to 4.9 4.2 5 1.2 to 5.2 2.9 
Sodium (Na) 4 2.4 to 8.5 4.2 3 1.2 to 6.5 ; .3 
Potassium (K) 4 .4 to I . I .8 3 .5 to 2.6 1.8 
Bicarbonate (HC0 3 ) 4 58 to 91 66 3 6 to 55 3J 
Sulfate (S04) 4 4.9 to 9.5 7.3 5 9 to < 30 2C 
Chloride (C1) 20 1.0 to 8.2 2.4 9 1.0 to 25 6.0 
FI uori de (F) 13 .0 to .2 . 1 7 .0 to .2 .1 
Ni trate (N0 3 ) 20 .0 to 6.7 .3 6 . 1 tp 5.8 1.9 
Dissolved sol ids 4 69 to 88 81 5 27 to 94 80 
Hardness (to ta 1) 20 18 to 73 50 9 16 to 70 57 
Hardness (noncarbonate) 4 0 to 11 1 5 11 to 26 14 
Alkalinity (as CaC0 3 ) 16 6 to 72 53 6 26 to 41 33 
Specific conductance, 4 113 to 151 136 3 44 to 157 143 
in micromhos at 25 0 C 
pH 20 5.9 to 7.7 6.9 8 5.8 to 7.3 6.3 
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these standards are listed in the following table because they are of 
general interest: 


Constituent 


Maximum allowable concentration, 
parts per million 1/ 


Iron (Fe) and Manganese (Mn) 
Chloride (CI) 
Sulfate (S04) 


y 1 .5 
.3 
250 
250 
3/ 500 


Fluoride (F) 


Total Solids 


1/ Un i ted S ta tes Pub I i c Hea I th Se rv ice, 1946, Pub 1 i c Hea 1 th Se rv i CI
 
Drinking Water Standards, 1946: Public Health Reports, v. 61, 
no. 11, p. 371-384. 


Y Mandatory limit. 


3/ Total solids up to 1,000 ppm are permissible where better water 
is not available. 


Ha rdness 


Water having a hardness of less than 60 ppm (parts per million) is 
considered as soft and water having a hardness of from 60 to 120 ppm is 
considered as moderately hard. Most of the 33 analyses given in tables 4 
and 5 show hardnesses below 60 ppm; a few hardnesses above 60 ppm are given, 
73 ppm being the maximum concentration known. These analyses are, with one 
exception, from waters in post-Hamilton rocks and Pleistocene sand and 
g rave I. One ana I ys is of wa te r be I i eved to have come f rom the Hami 1 ton r,")cks 
is listed in table 4 (Sv 100); the analysis shows the highest hardness of 
any of the analyses in the table. Hardness would probably be much higher 
in water from the limestone of Silurian and Devonian ages; however, no w
lls 
or springs which derive water from these rocks are known in Sullivan County. 
Excessive hardness has been reported for waters from the so-called Hudso
 
River formation by well owners, but no analyses of these waters are avail- 
able for Sullivan County. Since the formation is calcareous in part, 
excessive hardness of ground water would be a normal characteristic for 
these strata. 


Iron 


The iron content for approximately one-third of the analyses listed in 
table 4 is higher than the maximum (0.3 ppm of iron and manganese) given in 
the U. S. Public Health Service standards. The analyses show generally 
greater amounts of iron in water from bedrock than in water from Pleisto
ene 
sand and gravel deposits. Excessive amounts of iron are not necessarily 
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injurious to health; however, excessive amounts of iron may cause a dis- 
agreeable taste, leave stains on porcelain and clothing, and clog water 
pipes. 


Manganese 


Only 2 of the 9 water samples that were analyzed for manganese 
content contained any of this chemical constituent. One sample contain
d 
0.02 and the other 0.1 ppm of manganese. Both samples were from wells 
tapping Pleistocene sand and gravel. 


Sulfate and Chloride 


Sulfate and chloride concentrations shown in table 4 are considerably 
below the recommended limit of 250 ppm for these constituents. The 
greatest concentration shown in the analyses was less than 30 ppm for 
sulfate and 25 ppm for chloride. One well in table 7 (Sv 109) reportedly 
yielded salty water but no analysis of the water is available. 


Fluoride 


None of the analyses shown in table 4 shows excessive fluoride content, 
and in all of the analyses, the fluoride content is well below the allo"table 
maximum. According to Stadt (1954, p. 1) it may be concluded that fluorides 
of 0.5 to 1.5 ppm lessen the dental caries experience of individuals wh1 
consumed water with such amounts during infancy and childhood. The analyses 
shown in table 4 do not indicate harmful or beneficial amounts of fluoride 
concen t ra t ions. 


pH 


The pH value of ground water is indicative of its acidity or alkalinity. 
Values above 7.0 indicate alkalinity, and values below 7.0 indicate acidity; 
a value of 7.0 indicates a neutral condition. Strongly acid or alkal in
 
waters are corrosive and generally undesirable. The New York State Dep
rt- 
ment of Health has set a range of pH value between 6.5 and 8.5 as acceptable 
for fresh surface water to be used for drinking and culinary or food 
processing purposes (New York State Dept. of Health, 1950, p. 6-7). Th
 pH 
values given in table 4 show the ground waters tested to be generally 
slightly acidic. 


Hydrogen Sulfide 
Hydrogen sulfide (H2S) has been frequently reported in water from wells 
in the so-called Hudson River formation. No chemical analyses of water from 
this unit are available for Sullivan County; however, the author has noted 
the characteristic hydrogen-sulfide odor and taste of some waters from wells 
in the Hudson River formation. Sulfur taste and odor were extremely strong 
in the water from well SV 498. Occasional reports of natural gas, salt, and 
"sulfur" from wells in the Upper Devonian rocks have been received. Gas, 
salt, and "sulfur" were reported to render water from well Sv 109 unusable; 
"blackish" and "oily" water was reported from well Sv 399; and "sulfur" was 
reported in wells Sv 226 and Sv 418. 
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Lead, Zinc, and Copper 


Lead, zinc, and traces of copper are known to occur in faulted zon
s 
of the Shawangunk conglomerate, and it is possible that ground water from 
these zones contains considerable quantities of lead, zinc, and copper. No 
record of water known to be taken from wells and springs in the Silurian 
rocks of Sullivan County is available; consequently no data are available 
on the quality of the water from these formations. 


Temperature 
Water temperatures were measured at 33 wells and 96 springs. The 
average temperatures of water from the wells was 52 0 F and the range was 
from 44 0 F to 60 0 F. Temperatures of water from springs averaged 500F and 
ranged from 44 0 F to 60 0 F. A weighted average of ground-water temperature 
from both sources is 51 0 F. The fluctuations of ground-water temperatur

 
are greatest near the surface where the ground water is most affected by 
the wide range in air temperature. At greater depths, ground-water temp- 
eratures are more nearly constant except where disturbed by man; for 
example, in places where ground water is recharged through wells with hot 
water from air-conditioning systems. According to Collins (1925, p. 98) 
the temperature of the ground water for practical purposes at depths fr
')m 
20 to 200 feet is about 3 0 F to 6 0 F above the mean annual air temperature, 
and the differential between ground-water and mean annual air temperatures 
increases with depths greater than 300 feet. 


SUMMARY 


The main source of water supply in Sullivan County is ground water. 
Available information indicates that about a total of 4 billion gallons of 
ground water is used annually. Most ground water is pumped during the 
months of July and August when large numbers of people vacation in the area. 
The total water use of the county is estimated to have been approximately 
5 billion gallons in 1958. The difference between current needs and th
 
ground-water withdrawal is provided from surface-water sources. Individ- 
ual Iy owned wells and springs provide nearly 80 percent of the ground w,:":\ter 
used in the summer and 50 percent of the ground water used in the winter. 


I 
Ground water is taken from three geologic media in the county: 
Paleozoic bedrock, Pleistocene till, and Pleistocene stratified drift. The 
largest yields are obtainable from coarse stratified drift, which generally 
is highly permeable. The most widely exploited unit at the present tim
 is 
the bedrock because it is the most commonly available aquifer. Till is 
relatively little used as an aquifer because of its low yield and poor 
re I i ab i I i ty. 


In a few localities, large public-water supplies are obtained from 
deposits of Pleistocene sand and gravel. These deposits are used as a 
source of supply by many individuals and by the villages of Callicoon, 
Narrowsburg, South Fallsburgh, White Sulphur Springs, Woodbourne, and 
Wurtsboro. 


Most of the wells in the county are bedrock wells (average depth, 
214 feet). Most of the bedrock within economical drilling depth is of Late 
Devonian age and consists chiefly of gray-green sandstone with smaller 
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amounts of grayish-green shale, grayish-green siltstone, grayish-green 
conglomerate, red shale, red siltstone, red sandstone, and red conglom
rate, 
all of continental origin. Ground water is obtained from marine shale of 
Ordovician age in a small area in the southeastern part of the county. 


The quality of water from the Upper Devonian rocks and the Pleistocene 
outwash deposits generally is suitable for domestic and farm uses. Mo
t of 
the water from these aquifers is soft, but in a few places it is moderately 
hard. Low pH values indicate that most of the water from these units is 
slightly acidic, particularly water from the outwash deposits. Excessive 
amounts of iron were reported in approximately one-third of the analyses of 
water from the Upper Devonian rocks and the unconsolidated deposits. 
Reports of excessive hydrogen sulfide and hardness have been received from 
owners of wells tapping the so-called Hudson River formation. Information 
on other characteristics of water from this formation is not available. 


The ground-water supply of Sullivan County is adequate for present 
needs and appears to have a potentially greater yield. The best areas for 
development of large ground-water supplies are believed to be in the b
dies 
of stratified drift, particularly in the larger valleys. These deposits 
have been developed relatively little except locally. 
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Table 8.-- Drlllers' logs of selected wells In Sullivan County 
Locat Ion coord I nates are explal ned In the sect I on ent I tied · 'We I I-Location System. 1I 


Geologic correlations and footnotes are by the author. 


Logs of wells Sv III-liS, 119, 120, 122-125, and 137 have been edited and condensed by the author. The formation 
descriptions In the other logs are as supplied by the drillers. 


Drillers' notes of hardpan, boulders, and rocks In parts of logs listed under IIPI,elstocene stratified drlft ll may Irdicate 
presence of lenses of till In these deposits. 


Sv 7: 15V, 7.0N, I.IW; drilled by Greening 
Bros., 1947; altitude 1,470 feet. 
Upper Devonian rocks, undifferentiated 
Rock, hard, gray...................... 65 
Rock, red (little water).............. 35 
Rock, hard, gray...................... 60 
Rock, red (water)..................... 75 
Rock, blue (wa te r) . . . . . .. . . . . . . . . . . . . . 50 
Rock, red (water)..................... 27 
Rock, soft, blue (water).............. 38 
Sv 25: 14U, 0.6N, 3.IW; drilled by Layne-New 
York Co., Inc.. 1956; altitude 
1,340 feet. 
Plel stocene strati fi ed drl ft 
Clay, sandy; gravel and boulders..... 8 
Sand, dirty; gravel; small boulders.. 18 
Sand, coarse, dirty; small amounts of 
gravel and boulders................ 17 
Upper Devonian rocks, undifferentiated 


Sv 26: 14U, 3.2N, 1.7W; drilled by Wm. 
Stotthoff Co., Inc., date unknown; 
altitude 1,700 feet. 
Plei stocene tl II 
Clay, red............................ 25 
Upper Devonian rocks, undifferentiated 
Rock, brown.......................... 4 
Rock, red............................ 46 
Roc k, gray........................... 10 
Rock, red............................ 4 
Roc k, gray........................... 18 
Rock, red............................ 57 
Rock, gray........................... 101 
Rock, red............................ 29 
Rock. dark........................... 14 
Rock, gray........................... 30 
Rock, red............................ 36 
Rock, gray........................... 90 
Roc k, red............................ 5 
Sv 42: 14U, 6.3S, 2.6W; dri Iler unknown, 
date drilled unknown; altitude 
1,120 feet. 
Recent 
Topsoi I .... .... .. ...... .. . . .. .. . . .. .. 
Plei stocene s trat i fled dri ft 
Sand, fine to medium; some clay (some 
wa te r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Sand, fine to coarse; gravel; small 
amoun t of clay..................... 15 
Sand, fine to coarse; gravel; clay at 
57 ft.............................. 10 
Sv 57: 1ST, 7.2N, 3.6W; drilled by C. W. 
Lauman &- Co., Inc., 1941; al tl tude 
690 feet. 
PI el stocene s trat i fl ed drl ft 
Clay, sandy.......................... 8 
Clay and coarse gravel............... 22 
Sand, medium to coarse; grave1....... 27 


Thi ck- 
ness 
(feet) 


Depth 
( fee t ) 


65 
100 
160 
235 
285 
312 
350 


Sv 58: 1ST, 7.5N, 3.7W; drilled by Layne-New 
York Co., Inc., 1956; al tl tude 
690 feet. 
Recent 
Topsol I......... ..... ...... .......... 
PI ei s tocene st rat If i ed drl ft 
Sand, fine. brown.................... 
Clay, sandy.......................... 
Ha rdpan, brown....................... 
G rave I and bou I de rs; some clay....... 
Clay, sandy.......................... 
Ha rdpan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse; gravel; soma clay...... 
Clay, s of t. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine........................... 
Q.u i c ks and. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Upper Devon I an rocks, und I fferent I ated 
Sands tone, blue...................... 


8 
26 
43 
43 


Sv 59: 14U, 2.3S, 6.2E; drilled by Layne-New 
York Co.. Inc., 1940; altitude 
1,220 feet. 
Recent 
T opso I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Plei stocene strati fi ed dri ft 
Ha rdpan and bou I de rs . . . . . . . . . . . . . . . . . 
Sand, coarse; gravel................. 
Hardpan; boulders; gravel............ 
Sand, hard-packed.................... 
Hardpan and boul ders............. ... . 
CI ay, red, tough..................... 
Sand, coarse; gravel................. 
Clay, red, soft; muddy sand.......... 
Hardpan and boulders................. 
Clay, san dy, red..................... 
Gravel, fine; boulders............... 
Clay; bou I de rs . . . . . . . . . . . . . . . . . . . . . . . 
Sa nd, fine, gray..................... 
Sand; bou I de rs . . . . . . . . . . . . . . . . . . . . . . . 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand; bou I de rs . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine; boulders................. 
Bou I de rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


25 
29 
75 
85 
89 
107 
164 
265 
294 
308 
338 
374 
464 
469 


14 
32 
47 
57 


Sv 60: 14U, 2.6S, 6.2E; drilled by Layne-New 
York Co., Inc., 1940; altitude 
1,221 feet. 
Recen t 
Topso I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
Boulders; gravel; hardpan............ 
Clay, sandy; g rave I . . . . . . . . . . . . . . . . . . 
Sand, coa rse; g rave I . . . . . . . . .. . . . . . . . 
Q.u i cksand.. ........ ... . . ... . . . . ... . . . 
Sand and gravel, cemented............ 
Sand, fine-packed; streaks of coarse 
sand; g rave I . . . . . . . . . . . . . . . . . . . . . . . 
Hardpan; boulders; gravel............ 
Sand, medium; fine gravel............ 
Clay, red, toug h. . . . . . . . . . . . . . . . . . . . . 
Hardpan, streaks of medium-packed 
sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, red, tough..................... 
Sand, red............................ 
Ha rdpan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand rock (compacted sand?).......... 
Sand, coa rse, packed................. 
Upper Devonian rocks, undifferentiated 
Rock, red............................ 


8 
30 
57 


- 59 - 


Thick- 
ness 
(feet) 


Depth 
( feet) 


2 


2 


5 
4 
6 
4 
2 
6 
12 
37 
16 
8 


7 
II 
17 
21 
23 
29 
41 
78 
94 
102 
105 


2 
8 
7 
34 
9 
10 
4 
9 
II 
3 
2 
6 
2 
2 
3 
2 
6 
25 
3 


2 
10 
17 
51 
60 
70 
74 
83 
94 
97 
99 
105 
107 
109 
112 
114 
120 
145 
148 


4 
3 
7 
8 
9 
16 
38 
6 
3 
8 
2 
10 
2 
3 
6 


5 
8 
15 
23 
32 
48 
86 
92 
95 
123 
125 
135 
137 
140 
146 
157 


II 



Table 8.--Drillers' logs of selected wells in Sullivan Count y (Continued) 


Thick- 
ness Depth 
(feet) (feet) 


Sv 61: 14V, 2.35, 6.OW; dri lIed by Layne-New 
York Co., Inc., 1945; al ti tude 
1,140 feet. 
Pleistocene stratified drift 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bou I de rs; sand; grave!............... 
Clay; gravel; sand; boulders......... 
Clay; sand streaks................... 
Gravel; coarse sand; clay............ 
Gravel, hard-packed; sand; clay...... 
Gravel; sand; clay (water)........... 
Clay; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel; sand; clay (water)........... 
Clay; gravel; sand; hardpan.......... 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G rave I; sand; clay................... 
G rave I; sand; clay................... 
Clay and grave I . . . . . .. . . . . . . . . . . . . . . . 
Upper Devonian rocks, undifferentiated 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sv 62: 14V, 1.05, 5.5W; drilled by Layne-New 
York Co., Incoo 1948; altitude 
1,175 feet. 
Pleistocene stratified drift 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bou I de rs; 9 rave I . . . . . . . . . . . . . . . . . . . . . 
Clay; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel; sand; clay................... 
Sand; clay; 9 rave I . . . . . . . . . . . . . . . . . . . 
Sand, gray; clay streaks............. 
G rave I; sand; clay streaks........... 
Sand; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, coarse; sand................. 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand; clay s t rea ks . . . . . . . . . . . . . . . . . . . 
Sand, gray; clay streaks............. 
Sand, dirty.......................... 
Sand; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay; sand........................... 
Sand; gravel; clay streaks........... 
Clay, sandy, sof t. . . . . . . . . .. . . . . .. .. . 
Sand. . ... . ... . .. . .. . . ... . . . . ....... .. 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, coarse; sand................. 
IIppe r Devon i an rocks, und i fferen t i ated 


Sv 63: 14v, 0.75, 5.4W; drilled by Layne-New 
York Co., Inc., 1949; al ti tude 
I , 180 feet. 
Pleistocene stratified drift 
Clay, sandy.......................... 
Sand; gravel; boulders............... 
Clay, sandy; 9 rave I . . . . . . . . . . . . . . . . . . 
Sand, muddy.......................... 
Sand; g rave I; boulders............... 
Clay, tan............................ 
Clay, pac ked; 9 rave I . . . . . . . . . . . . . . . . . 
Clay, ha rd -pac ked. . . . . . . . . . . . . . . . . . . . 
Sand, cemented; clay; gravel......... 
Clay; boulders; gravel............... 
Sand, coarse, gray; grave!........... 
Clay, hard-packed, red; grave!....... 
Clay, red; gravel; boulders.......... 
G rave I, sandy........................ 
Sand, dirty.......................... 


3 
II 
13 
13 
16 
19 
10 
10 
II 
23 
13 
31 
8 
6 
4 


4 
16 
7 
14 
9 
10 
14 
12 
4 
4 
8 
6 
II 
8 
4 
7 
3 
6 
6 
6 
I 
6 


7 
6 
10 
7 
3 
3 
12 
4 
4 
5 
2 
19 
43 
12 
17 


Thi ck- 
ness Depth 
(feet) (feet) 


3 
14 
27 
40 
56 
75 
85 
95 
106 
129 
142 
173 
181 
187 
191 


Sv 64: 14V, 0.75, 5.3W; drilled by Layne-New 
York Co., Inc., 1954; alti tude 
1,180 feet. 
Recent 
T opso i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
G rave I; clay......................... 
G rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay; sand; g rave I . . . .. . . . . . . . . . . .. . . 
Bou 1 de rs; clay....................... 
Clay; sand; 9 rave I . . . . . . . . . . . . . . . . . . . 
Clay; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse; grave I .... . ...... . . . ... 
Clay; 9 rave I . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel; clay; rock................... 
Sand; g rave I . . . . . . . . .. . . . . . . . . . . . . .. . 
Clay, sandy; gravel streaks.......... 
Upper Devonian rocks, undifferentiated 
Rock.... . . . . .... .... ... ... . .... .... .. 


4 
20 
27 
41 
50 
60 
74 
86 
90 
94 
102 
108 
119 
127 
131 
138 
141 
147 
153 
159 
160 
166 
166 


Sv 89: 14V, 2.4N, 5.5W; dri lied by Layne-New 
York Co., Inc., 1956; altitude 
1,220 feet. 
Pleistocene stratified drift 
Sand; g rave I; bou I de rs . . . . . . . . . . . . . . . 6 
Clay, red............................ 6 
Sha I e l/; bou I de rs . . . . . . . . . . . . . . . . . . . 23 
Shale, hard; sand streaks............ 15 
Sha Ie, ha rd. . . . . .. . . . . . .. . . . . . . . . . . . . 5 
Shale; sand streaks.................. 27 
Sha Ie, hard.......................... 21 
Shale, hard; clay streaks............ 23 
Shale; sandy gravel.................. 15 
5 ha Ie, ha rd. . . . . . . . .. . . . . . . . . . . . . . . . . 4 
l/ This well is not believed to 
penetrate bedrock. The word 
"shale" as used in this log 
probably refers to hard-packed 
clay. 


Sv 100: 15V, O.IN, 3.0W; drilled by Allen J. 
Greening, 1956; altitude 515 feet. 
Pleistocene stratified drift 
Ha rdpan and bou I de rs. . . . . . . . . . . . . . . . 60 
G rave I; sand........................ 19 
Gravel; fine sand, red.............. 6 
Qu i cksand, fine, gray............... 33 
Gravel, fine, brown, sandy.......... I 
Clay, red........................... 16 
Middle Oevonian
amilton (1) group 
Sha Ie, black . . . . .. .. . . . . . . . . . . . . . 50 
Shale, yellow (water)............... 5 
Shale, black (water)................ 5 
l/ The "black" shale described 
would be typical of basal 
rocks of the Hami I ton group. 


7 
13 
23 
30 
33 
36 
48 
52 
56 
61 
63 
82 
125 
137 
154 


Sv 107: 14U, 2.9N, 3.9W; drilled by Layne- 
New York Co., Inc., 1955; a It i tude 
1,330 feet. 
Recent 
T opso i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
Clay, gray.......................... 5 
Clay, sandy......................... 7 
G rave I, fine........................ 5 
Clay, red........................... 29 
G rave I, coa rse.. . . . . .. .. . . . . .. . . . . . . II 
Upper Devonian rocks, undifferentiated 


- 60 - 


6 


6 


II 
14 
14 
5 
3 
46 
2 
4 
II 
13 
21 


17 
31 
45 
50 
53 
99 
101 
105 
116 
129 
150 
152 


2 


6 
12 
35 
50 
55 
82 
103 
126 
141 
145 


60 
79 
85 
118 
119 
135 
185 
190 
195 


3 
8 
15 
20 
49 
60 
60 



Table 8.--Drillers' lo g s of selected wells In Sullivan Count y (Continued) 


Sv III: 13U, 5.2S, 4.4E; drilled by Sprague 
and Henwood, Inc., 1944; altitude 
1,817 feet. 
Recen t 
Topsol I............................. 
Pleistocene stratified drift 
Sand, fine, 60 percent; stones, 30 
percent; clay, 10 percent......... 
Sand, 60 percent; gravel, 20 
percent; stones, 10 percent; cI ay, 
lOpe rcen t. . . . . . . . . . . . . . . . . . . . . . . . 
Sand, 60 percent; gravel, 30 
percent; clay, 10 percent; 
boulders at 65 ft and 70 ft....... 
Sand, 70 percent; gravel, 20 
percent; silt, 10 percent......... 
Sand, 60 percent; clay, 20 percent; 
gravel, 10 percent; silt, 10 
percent; inflow of water 5 gpm.... 
Sand, 60 percent; gravel, 20 
percent; silt, 10 percent; clay, 
10 percent; Inflow of water 7 gpm. 
Sand, 50 percent; gravel, 20 
percent; clay, 20 percent; silt, 
lOpe rcen t. . . . . . . . . . . . . . . . . . . . . . . . 
Sand, 60 percent; clay, 20 percent; 
gravel, 10 percent; silt, 10 per- 


cen t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sand, 70 percent; clay, 20 percent; 
s i It, lOpe rcen t. . . . . . . . . . . . . . . . . . 
Sand, 70 percent; gravel, 10 
percent; silt, 10 percent; clay, 
10 percent; boulders at 217 ft.... 
Sand, 70 percent; gravel, 10 
percent; silt, 10 percent; clay, 
10 percent; inflow of water 
0.5 gpm........................... 
Upper Devonian rocks, undi fferentiated 
Sha Ie. red.......................... 
Sands tone, gray..................... 


Sv 112: 13U, 5.3S, 4.5E; drilled by Sprague 
and Henwood, I nc., 1944; a It I tude 
1,812 feet. 
Pleistocene stratified drift 
Sand, fine.......................... 
Sand; grave 1, coa rse. . . . . . . . . . . . . . . . 
Sand; grave 1; bou I de rs, coa rse.. .. .. 
Gravel, fine; small stones; sand; 
bou I de rs at 22 ft................. 
Gravel; small stones; sand; Inflow 
of water at 60 ft, 2 gpm.......... 
Gravel; stone, 40 percent; sand, 
coarse, 30 percent; sand, fine, 30 
percent; inflow of water at 90 ft, 
12 gpm; Inflow of water at 94 ft, 
16 gpm............................ 
Gravel, stone, 40 percent; sand, 
coarse, 30 percent; sand, fine, 30 
percent; Inflow of water at 106 
ft, 16 gpm........................ 
Sand, coarse and fine; lost water at 
I 07 ft............................ 
Sand, fine, 80 percent; sand, 
coarse, 10 percent; silt, 10 per- 
cent; artesian flow at 155 ft, 6 
gpm; lost water at 157 ft, inflow 
of water at 160 ft, 14 gpm....... 
Sand, 90 percent; silt, 10 percent; 
artesian flow at 190 ft, 16 gpm; 
artes I an flow stopped at 200 ft; 
Inflow of water at 205 ft, I gpm; 
inflow of water at 220 ft, 2 gpm.. 
Sand, fl ne, 70 percent; sand, 
coarse, 20 percent; silt, 10 
pe rcen t. . . . . . . . . . . . . . . . . . . . . . . . . . . 


Thick- 
ness 
( feet) 


Depth 
(feet) 


21 


23 


25 
25 


19 


46 


5 


4 


11 


37 


10 
18 
4 


4 
6 
10 


28 
32 


14 


12 


34 


22 


66 


5 


22 


Plei stocene strat i fied dri ft (cont.) 
Sand, fine, 50 percent; gravel, 30 
percent; sand, coarse, 20 percent; 
compacted Into hard beds.......... 5 
Sand, fine, 70 percent; gravel, 20 
percent; small stones, 10 percent; 
Inflow of water at 240 ft; Inflow 
s topped at 242 ft................. 8 
Sand, fine, 90 percent; silt, 10 
percent; Inflow of water at 249 
ft, 3 gpm......................... 3 
Uppe r Devon I an rocks, und I f feren t I a ted 
Sandstone, gray; Inflow of water at 
270 ft, I gpm..................... 21 
Sv 113: 13U, 5.4S, 4.6E; drilled by Sprague 
and Henwood, Inc., 1937; a I t I tude 
1,837 feet. 
Pleistocene strat I fl ed dri ft 
Boulders; sand; clay; hard-packed; 
very little clay or rock flour; 
Intermittent loss of water to 
9.5 ft............................ 11 
Sand, fine, ha rd-packed.. .. .. .. . . .. . 3 
Sand, medium to coarse, 70 percent; 
stones, small, 19 percent; rock 
flour, 10 percent; clay, I per- 
cent; dry sample at 15.5 ft....... 2 
Bou 1 ders . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Sand, med I um to coarse.............. 2 
Sa nd, fine, compac t . . .. . . . . . . . . . . . . . 3 
Sand, fine, loose................... 9 
Sand, coa rse; clay.................. 5 
Sand and clay....................... 3 
Stones, small; sand; I I ttle clay; 
ha rd-packed. . . . . . . . . . . . . . . . . . . . . . . II 
Stones, small; sand, hard-packed; 
clay; rock flour.................. 20 
Boulders; sand; clay................ 20 
Sand, fine; rock flour.............. 15 
Boulders, small; sand; clay......... 2 
Stones, sma II; sand; clay........... 2 
Sand, hard, compact; clay; red shale 
(f ragmen ts?) . . . . . . . . . . . . .. . . . . . . . . 4 
Sand; clay; rock f I ou r . . . . . . . . . . . . . . 3 
Sand; clay or rock flour............ 8 
Sand; red shale (fragments?)........ 7 
Sand, fine; red shale (fragments?).. 3 
Sand; soft red shale (fragments?)... 3 
Upper Devonian rocks, undifferentiated 
Sandstone, medium-grained, reddish.. 8 
Sandstone, medium and coarse-grained, 
red and gray...................... 3 
Sha Ie, red and gray................. I 
Sandstone, coarse-grained, gray, 
wi th thin bed of gray shale....... 8 
Sv 114: 13V, 7.4S, 4.9W; drilled by Sprague 
and Henwood, Inc., 1944; a I t I tude 
1,612 feet. 
PI el s tocene uns trat I fl ed drl ft (t 111) 
Clay, red, 50 percent; broken 
stones, 30 percent; sand, 20 
percen t. . . . . . . . . . .. . . . . . . . . . . . . . . . 5 
Shale, weathered, red; red clay..... 8 
Uppe r Devon i an rocks, und i fferen ti a ted 
Sha Ie, red.......................... 5 
Shale, red; grades downward Into red 
sands tone......................... 
Sandstone, fl ne-gral ned, red........ 
Sandstone, predominantly medlum- 
gral ned, gray; few thin shale beds 
near middle.. ... .................. 25 
Sandstone, conglomeratic, gray...... 5 
Sands tone, predoml nan t I y med I um- 
grained, gray; scattered thin 
shale beds In lower half.......... 20 


45 


70 
95 


114 


160 


165 


169 
180 


217 


227 
245 
249 


4 
10 
20 


48 
80 


94 


106 
140 


162 


228 


233 


- 61 - 


Thick- 
ness 
(feet) 


Depth 
( fee t) 


238 


246 


249 


270 


II 
14 


16 
26 
28 
31 
40 
45 
48 
59 
79 
99 
114 
116 
118 


122 
125 
133 
140 
143 
146 
154 
157 
158 
166 


5 
13 
18 
19 
20 


45 
50 


70 



Table 8.--Drillers' logs of selected wells in Sullivan County (Continued) 


Th i ck- 
ne<;s Depth 
(feet) (feet) 
(cont. ) 
3 
8 


Upper Devonian rocks, undifferentiated 
Sha Ie, g ray and red................. 
Sandstone, medium-grained, gray..... 
Sandstone, medium-
rained, gray; 
scatte
ed thin beds of gray shale. 
Sands tone, med i um-
 ra i ned, cong I om- 
I:' ra tic, gray...................... 
Sands tone, predomi nan t I y med i um- 
grained; scattered thin beds of 
gray s ha Ie. . . . . . . . . . . . . . . . . . . .. . . . 
Sandstone, medium-grained, gray..... 
Sandstone, medium-grained, gray; 
scattered thin beds of gray shale. 
Shale, sandy, mottled red and gray.. 
Sandstone, predominantly medium- 
grained, gray; scattered thin beds 
of s ha Ie. . . . . . . . . . . . . . . . . . . . . . . . . . 
Sha Ie, sandy, gray.................. 
Sandstone, predominantly medium- 
grained; scattered thin beds of 
gray shale........................ 
Sha Ie, red.......................... 
Shale, red, sandy near tOp.......... 
Sands tone, s ha I y, red............... 
Sandstone, predominantly medium- 
grained, gray; scattered thin beds 
of gray shale; trace of coal at 
237 ft; I ft of gray shale at 
bo t tom. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, red, grading to sandy in 
lower hal f........................ 
Shale, red; scattered thin beds of 
red sands tone. . . .. . . . . .. .. . ... . ... 
Shale, red; 0.5 ft of mottled red 
and green shale at 281 ft......... 
Sands tone, redd is h-g ray. . . . . . . . . . . . . 
Shale, sandy, gray.................. 
Sandstone, medium-grained, gray; 
thin bed of gray shale at bottom.. 
Sha Ie, red.......................... 
Sandstone, red, slightly shaly...... 
Shale, sandy, red; grades into 
med i um-gra i ned g ray sands tone in 
bo t tom foo t. . . . . . . . . . . . . . . . . . . . . . . 
Sandstone, medium-grained, gray..... 
Sandstone, predominantly conglomer- 
atic, gray and greenish-gray; 
scattered thin gray shale beds; 3 
ft of sandy gray shale with many 
irregular while laminae from 395 
to 398 ft......................... 
Sandstone, predominantly medium- 
grained; scattered thin gray shale 
beds; I ft gray sandy shale near 
top. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone, shaly, gray and red...... 
Sandstone, predominantly medium- 
grained; scattered thin beds of 
gray shale and gray sandy shale; 
numerous thin shale beds in lower 
10 ft............................. 
Sands tone, prpdomi nan t I y med i um- 
grained; 
-inch band of coal, 
quartz and pyri te at 563 ft; 
numerous laminae of coal and 
pyrite in lower half.............. 
Sandstone, predominantly medium- 
9 ra i ned, gray..................... 
Shale, gray; grades downward into 
sandy red sha Ie. . ........ . ... . .. .. 
Shale, sandy, red; grades into 
medium-grained gray sandstone in 
lower 3 ft........................ 
Sandstone, medium-grained, gray..... 
Sandstone, predominantly medium- 
grained; scattered thin shale beds 
i n uppe r ha If. . . . . . . . . . . . . . . . . . . . . 


10 


9 


21 
9 
4 
3 


28 
5 


27 
15 
4 
2 


31 


9 


10 


34 
2 
5 


10 
2 
10 


13 
19 


46 


22 
3 


125 


10 


15 


8 
22 


13 


Thick- 
ness Der t h 
(feet} (fE'et) 


73 
81 


Upper Devonian rocks, undifferentiated (cont.) 
Sandstone, predominantly medium- 
grained; scattered thin beds of 
gray shale; 2 ft of shaly gray 
sandstone near bottom............. 38 
Shale, sandy, red................... 28 
Sandstone, fine-grained, reddish- 
gray; grades into fine-grained 
gray sandstone in lower 2 ft...... 6 
Sandstone, fine-grained, gray; thin 
bed of gray shale at bottom....... 4 
Sandstone, medium-grained, gray; 
many thin shale beds in lower 3 ft 19 
Sandstone, fine-grained, gray....... 5 
Sandstone, medium and fine-grained, 
gray; 0.4 ft vein of calcite at 
bo t tom. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone, medium-grained, gray; 
scattered thin shale beds......... 6 
Shale, red and green; grades down- 
ward into sandy gray shale........ 2 
Shale, sandy, gray.................. 3 
loss of water from 304 ft to 
bottom of hole. 


91 


100 


121 
130 


134 
137 


165 
170 


197 
212 
216 
218 


249 
258 
268 


Sv 115: 13V, 8.IS, 5.0W; drilled by Sprague 
and Henwood, Inc., 1954; altitude 
I ,527 feet. 
Pleistocene stratified drift 
Sand, coarse to fine, reddish-brown; 
rock chips; moist, loose, 
pe rmeab Ie. . . . . . . . . . . . . . . . . . . . . . . . . 10 
Gravel; rock chips; coarse to fine 
sand; red, damp, fi rm, impermeable 
Gravel; coarse to fine sand; trace 
of silt; red, damp, firm, slightly 
pe rmeab Ie. . . . . . . . . . . . . . . . . . . . . . . . . 
Bou I de rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Upper Devonian rocks, undifferentiated 
Sandstone, predominantly medium- 
grained, gray; lost water from 46 
to 62 ft.......................... 67 
Sha Ie, red.......................... 15 
Sha Ie, gray......................... 9 
Sandstone, fine-grained, gray; 
scattered thin beds of shale...... 20 
Shale, red; I ft fine red sandstone 
near top; interbedded gray shale 
i n I owe r 3 ft..................... 42 
Sandstone, predominantly medium- 
grained, gray..................... 7 
S ha Ie, gray......................... 2 
S ha Ie, red.......................... II 
Sandstone, predominantly fine- 
g ra i ned, red...................... 14 
Sandstone, medium-grained, gray; 0.5 
ft gray shale at bottom........... II 
Sha Ie, red.....................:.... 3 
Sandstone, fine-grained, red........ 6 
Sandstone. fine-grained, gray....... 3 
Shale, sandy, gray.................. 7 
Shale, gray, speckled with red...... 5 
Sha Ie, gray......................... 4 
Sands tone, predomi nant I y f i ne- 
q ra i ned, q ray.. . . .. . . .... .. .. . . .. . 9 
Sandstone, predominantly fine to 
medium-grained; 0.8 ft gray shale 
nea r bot tom. . ... .. . . . .. . . .. . .. .. . . 9 
Sha Ie, gray......................... 7 
Sandstone, predominantly medium- 
g ra i ned, gray..................... 14 
Sandstone, predominantly coarse- 
grained, gray; started losing 
water at 306 ft................... 30 
Sands tone. predomi nan t I y fine- 
g ra i ned, gray..................... I 5 


302 
304 
309 
319 
321 
331 


344 
363 


409 


431 
434 


559 


569 
584 
586 


594 
616 


629 


- 62 - 


667 
695 


701 


705 
724 
729 


732 
738 
740 
743 


10 


15 


20 
21 


88 
103 
112 


132 


174 
181 
183 
194 
218 


219 
222 
228 
231 
238 
2'+3 
2'+7 


256 


2S5 
272 


216 


316 
331 



Table 8.--Drillers' logs of selected wells in Sullivan County (Continued) 


Thick- 
ness 
(fee t) 


Depth 
(fee t) 


Upper Devonian rocks, undifferentiated (cont.) 
Sandstone, predominantly medium- 
grained, gray; thin gray shale 
beds near middle; shaly in lower 
3 ft.............................. I 5 346 
Sandstone, predominantly medium- 
grained, gray; shaly in lower 3 ft 33 379 
Sha Ie, red.......................... I 380 
Sandstone; shale; shaly sandstone; 
gray, interbedded................. 26 406 
Sandstone, predominantly medium- 
grained, gray..................... 29 435 
Shale, gray......................... 5 440 
Sandstone and shale, gray, inter- 
bedded. . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 456 
Shale, sandy, red................... 14 470 
Sandstone, predominantly medium- 
grained, gray..................... 7 477 
Shale, sandy, red; few thin shale 
beds in I owe r 2 ft................ II 488 
Sandstone, predominantly medium- 
grained, gray..................... 32 520 
Sandstone, predominantly fine- 
grained, gray; few thin gray shale 
beds in top 0.5 ft; stopped losing 
water at 520 ft................... 6 526 
Sandstone, predominantly medium- 
grained, gray; thin gray shale bed 
4 ft from bottom; I ft shaly 
sandstone at bottom............... 15 541 
Sandstone; predominantly fine- 
grained, gray; thin gray shale bed 
14 ft from bottom; started losing 
water at 572 ft................... 35 576 
Shale, sandy, gray.................. 9 585 
Sha Ie, gray......................... II 596 
Sandstone, fine-grained, gray....... I 597 
Sha Ie, sandy, gray.................. 3 600 
Sandstone, fine-grained, gray....... I 601 
Sandstone, shaly, gray.............. 3 604 
Sandstone, medium-grained, gray; 
thin gray shale bed 5 ft from 
bottom............................ 12 616 
Sandstone, medium-grained, gray; 
shaly in upper foot............... 10 626 
Shale, gray......................... 5 631 
Sandstone, very fine-grained, red... 8 639 
Sandstone, fine-grained, gray....... 4 643 
Sha Ie, gray......................... 2 645 
Sha Ie, red.......................... 8 653 
Sandstone, predominantly medium- 
grained, gray; 2 ft of gray sandy 
shale I ft from top; 0.4 ft of red 
shaly sandstone 14 ft from bottom. 41 694 
Shale, sandy, gray.................. 10 704 
Sandstone, fine-grained, gray; water 
still being lost at bottom of hole 706 


Sv 119: 13U, 6.0S, 1.4E; drilled by Sprague 
and Henwood, Inc., 1954; altitude 
1,684 feet. 
Pleistocene unstratified drift (till) 
Rock chips; sand; silt; clay; red, 
compact damp and impermeable...... 8 8 
Uppe r Devon i an rocks, und i f fe ren t i a ted 
Shale, red; some thin, red sandstone 
beds in lower half................ 5 13 
Sha Ie, gray......................... 5 18 
Sandstone, coarse-grained, gray..... 22 40 
Sandstone, predominantly coarse- 
grained, gray; interbedded thin 
gray shale........................ 10 50 
Sandstone, medium- to coarse- 
grained, gray..................... 15 65 
Sandstone, predominantly medium- 
grained, gray; 0.5 ft of shale 5 
ft from bottom.................... 17 82 


- 63 - 


Thi ck- 
ness 
( feet) 


Depth 
( fee t) 


Upper Devonian rocks, undifferentiated (cont.) 
Shale, gray; few beds of medium- 
grained sandstone from thin to 
I ft thick........................ 26 108 
Sandstone, predominantly medium- 
grained, gray; few scattered beds 
of gray shale..................... 23 131 
Sha Ie, red.......................... 2 133 
Sandstone, medium-grained, gray..... 2 135 
Shale, gray......................... 2 137 
Sandstone, predominantly medium- 
g ra i ned, gray..................... 28 165 
Sandstone, predominantly medium- 
grained, gray; few scattered beds 
of gray shale from thin to 0.8 ft 
th i ck.. .. ... . .. .. . . . . ... . . . .. .. . . . 39 204 
Shale, red; grades into red sand- 
s tone in lower 3 ft............... I 7 221 
Sandstone, fine-grained, gray....... 14 235 
Sandstone, gray; red shale lenses... 5 240 
Sandstone, predominantly fine- 
grained, gray..................... 15 255 
Shale, gray......................... 7 262 
Sandstone, predominantly medium- 
grained, gray; 0.5 ft gray shale 
2 ft from bottom; artesian flow of 
2 gpm started at 270 ft and con- 
tinued during drilling............ 67 329 
Shale, red; 4.0 ft of medium-grained 
reddish sandstone near bottom..... 34 363 
Sandstone, predominantly medium- 
grained, gray; many thin beds of 
gray s ha Ie. . .. . . . .. .. . . .. .. .. .. .. . 66 429 
S ha Ie, red.......................... I 430 
Sandstone, medium-grained, gray..... 2 432 
Sha Ie, red.......................... 24 456 
Sandstone, predominantly medium- 
grained, gray; scattered gray 
shale beds from thin to I ft thick 18 474 
Shale, red.......................... 19 493 
Sandstone, fine-grained; shale, 
gray; interbedded................. 38 531 
S ha Ie, red.......................... 5 536 
Shale, sandy, gray.................. 2 538 
Sha Ie, red.......................... 3 541 
Sandstone, predominantly fine- 
grained, gray; scattered beds of 
gray shale from thin to I ft thick 23 564 
Sandstone, predominantly coarse- 
grained, gray; few thin gray shale 
beds 2 ft from top; thin bed of 
coal approximately 3 ft from 
bottom............................ 30 594 
Sandstone, predominantly medium- 
grained, gray; scattered thin gray 
shale beds in lower 15 ft......... 45 639 
Sandstone, predominantly fine- 
grained, gray; few scattered thin 
gray shale beds................... 18 657 
Sandstone, medium-grained, gray; 
thin beds of red shale............ 660 
Sandstone, predominantly medium- 
grained, gray; few scattered gray 
shale beds........................ 90 750 
Sandstone, fine-grained, reddish.... 6 756 
Sandstone, medium-grained, gray; 
trace of coal (depth not given)... 6 762 
Sandstone, fine-grained, gray....... 3 765 
Sandstone, predominantly fine- 
grained; shale, red............... 28 793 
Sandstone, medium- to fine-grained, 
gray; few scattered thin beds of 
gray shale........................ 38 831 



Table 8.--Drillers' lo g s of selected wells in Sullivan Count y (Continued) 


Sv 120: 13U, 4.2S, 4.0W; drilled by Sprague 
and Henwood, I nc., 1954; a It i tude 
1,699 feet. 
Pleistocene unstratified drift (till) 
Rock chips; sand; silt; dark gray, 
moderately fi rm, moist, sl ightly 
pe rmeab Ie. . . . . . . . . . . . . . . . . . . . . . . . . 5 
Rock ch ips; coarse to fine sand; 
brown, med i um firm, moi s t, poor I y 
pe rmeab Ie. . . . . . . . . . . . . . . . . . . . . . . . . 5 
Rock chips; gravel; coarse sand; 
trace of silt; gray, loose, wet, 
pe rmeab Ie. . . . . . . . . . . . . . . . . . . . . . . . . 5 
Rock chips; gravel; coarse sand; 
gray, loose, wet, permeable; trace 
of red s i It. ; . . . . . . . . . . . . . . . . . . . . . 
Rock chips; gravel; fine sand; silt; 
red, firm, moist, impermeable..... 23 
Upper Devonian rocks, undifferentiated 
Sandstone, predominantly medium- 
grained, gray; 0.6 ft of gray 
s ha I eat 78 ft.................... 53 
Sha Ie, red.......................... 5 
Sandstone, medium- to fine-grained, 
gray; thin shale bed near bottom.. 
S ha Ie, red.......................... 
Sandstone, coarse, medium and fine- 
grained, interbedded, gray........ 58 
Sandstone, coarse-grained, reddish.. 2 
Sands tone, predomi nan t I Y med i um- 
grained, gray; 2 ft bed of gray 
s ha I eat I 80 ft................... 38 
Sandstone, predominantly medium- 
grained, gray; scattered beds of 
gray shale from thin to I ft thick 110 
Sandstone, predominantly fine- 
grained, gray; scattered beds of 
gray shale from thin to 2 ft 
thick; few coal laminae at 434 ft. 236 
Shale, red and gray interbedded..... 2 
Sha Ie, sandy, red................... 4 
Sandstone, fine-grained, red........ 4 
Sandstone, predominantly fine- 
grained, gray; scattered beds of 
gray shale from thin to 2 ft 
thick; coal laminae at 607 ft..... 154 
Sandstone, fine-grained, gray; red 
and gray shale; interbedded....... 3 
Sandstone, fine-grained, gray....... 32 
Sandstone, fine-grained, gray; 
scattered gray shale beds from 
thin to 0.6 ft thick.............. II 
Sandstone, fine-grained, gray; I ft 
of gray shale at 793 ft........... 48 
Water added to hole throughout 
drilling operation. 


Sv 121: 13U, O.IN, 2.5W; drilled by Sprague 
and Henwood. Inc., 1944; a It i tude 
1,583 feet. 
Pleistocene stratified drift 
G rave I, 60 pe rcen t; sand, 30 pe r- 
cent; clay, 10 percent............ 10 
Sand, 90 percent; si I t, 10 percent; 
blasted boulders at 37 and 45 ft.. 49 
Sand, 70 percent; clay, 20 percent; 
s i It, lOpe rcen t; b I as ted bou I de rs 
from 96 to 101 ft and from 126 to 
128 ft; inflow of water t to I gpm 
at 90 ft.......................... 78 
Upper Devonian rocks, undifferentiated 
Sha Ie, red; th in red sands tone bed 5 
ft from bottom.................... 20 


Thi ck- 
ness 
(feet) 


Depth 
(f ee t) 


5 


Sv 122: 13U, O.IS, 2.W; dri I led by Sprague 
and Henwood, Inc., 1944; al ti tude 
1,590 feet. 
Recen t 
Topsoi I ............................. 
Pleistocene stratified drift 
Sand, 70 percent; gravel, 20 per- 
cent; stones, 10 percent.......... 
Sand, fine, 80 percent; clay, 20 
pe rcen t. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, 60 percent; clay, 30 percent; 
silt, 10 percent; blasted boulders 
at bo t tom. .. . . .. . . . .. . . .. . .. . . . .. . 
Sand, 70 percent; clay, 20 percent; 
s i It, lOpe rcen t; b I as ted bou I de rs 
at 154 ft......................... 
Sand, 50 percent; gravel, 20 per- 
cent; clay, 20 percent; silt, 10 
pe rcen t. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, 70 percent; clay, 20 percent; 
silt, 10 percent; boulders at 182 
and 188 ft; blasted boulder at 208 
ft; inflow of water 2 gpm at 180 
ft; inflow of water 7 gpm at 200 
ft............................... . 
Upper Devonian rocks, undifferentiated 
Shale, gray; inflow of water 8 gpm.. 
Sands tone, gray..................... 
Sandstone, gray; scattered thin beds 
of gray s ha 1 e. .. . .. . . . . . . .. . .. . . . . 
Sands tone, gray..................... 


10 


15 


20 


43 


96 
101 


104 
106 


164 
166 


204 


314 


Sv 123: 13U, 0.2S, 2.3W; drilled by Sullivan 
Machinery Co., 1937; altitude 
1,59'l feet. 
Pleistocene stratified drift 
Boulders, small; sand; rock flour; 
clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Boulders, small; rock flour; compact 
red clay; small amount of sand.... 
Stones, sma II; sand................. 
Boulders, small; compact red clay... 
Boulders, small; small stones; sand; 
small percentage of clay.......... 
Clay, red, compact; sma 1 I boulders; 
sa nd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, 60 pe rcen t; clay, 40 pe rcent. . 
Boulders, small; rock flour; sand; 
compac t red clay.................. 
Boulders, small; rock flour; sand; 
clay; artesian flow 15-25 gpm from 
161 to 169 ft - decreased to 5 gpm 
after casing driven below 162 ft; 
increased to 20-35 gpm from 168 to 
175 ft; artesian flow 4 to 10 gpm 
be I ow I 75 ft...................... 
Sand, fine, compact; small percent- 
age of clay....................... 
Upper Devonian rocks, undifferentiated 
Shale, reddish to gray.............. 
Sands tone, predomi nan t I y f i ne- 
grained, gray; artesian flow 4 to 
10 gpm continued from 175 ft...... 
Hole backfi lied wi th sand. 
Artes i an fJ ow ceased. 


550 
552 
556 
560 


714 
717 
749 


760 
808 


10 


59 


137 


157 


- 64 - 


Thi ck- 
ness 
( fee t) 


Depth 
(fee t) 


6 


7 
69 


62 


73 


142 


IS 


157 


14 


171 


48 


219 


2 
4 


221 
225 


10 
4 


235 
239 


46 
35 
3 
16 


46 


81 
84 
100 


4 
6 
5 
45 


104 


110 
115 
160 


24 


184 
188 


4 


12 


200 


8 


208 



Table 8.-- Drillers' logs of selected wells in Sullivan County (Continued) 


Sv 124: nU, 3.6S, 2.4E; drilled by Sullivan 
Machinery Co., 1937; altitude 
2,044 feet. 
Pleistocene (1) stratified depos j ts 
Sand, predominantly medium to 
coarse; small stones between 5 and 
7 ft.............................. 
Sand, predominantly medium to fine; 
small stones between 16 and 21 ft. 
Upper Devonian rocks, undifferentiated 
Sandstone, coarse-grained, light- 
gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone, fine-grained, light-gray. 
Sandstone, coarse-grained, black- 
spotted; thin beds of light shale 
in bottom 0.5 ft.................. 
Shale, I ight-gray in upper part to 
blue in bottom foot............... 
Sands tone, fine to coa rse- 
grained, gray..................... 
Water added to well during 
construction from 24 ft to 
bottom. 


Sv 125: 14U, 5.2N, 5.8E; drilled by Giles 
Drilling Corp., 1929; altitude 
1,275 feet. 
Pleistocene stratified drift 
Sand, medium and coarse, reddish- 
brown and gray; scat te red traces 
of red clay....................... 
Sand, predominantly fine and medium, 
reddish-brown and gray; scattered 
traces of red clay................ 
Sand, medium and coarse, reddish- 
brown and gray; sma II stones; red 
clay, 25 pe rcen t. . . . . . . . . . . . . . . . . . 
Sand, fine and medium, reddish-brown 
and gray; trace of red clay....... 
Clay, red, 50 percent; sand, fine 
and medium, reddish-brown and 
gray; sma II stones................ 
Sand, fine and medium, reddish-brown 
and gray; small stones; red clay, 
20 pe rcen t. . . . . . . . . . . . . . . . . . . . . . . . 
Upper Devonian rocks, undifferentiated 
Conglomerate, gray, dirty........... 


Sv 126: 14U, 3.3N, 4.0W; drilled by Layne- 
New York Co., Inc., 1949; altitude 
1,330 feet. 
Pleistocene stratified drift 
Clay, brown......................... 
C1 ay, tough, gray................... 
River mud; fine gravel; wood........ 
Clay; fine g rave I; bou I de rs . . . . . . . . . 
Sand, slightly muddy; gravel; 
bou I de rs . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand; gravel; boulders.............. 
Broken rock......................... 
1/ Part of the fi rst 12 ft may 
represent Recent all uvium 
and swamp deposits. 


Sv 127: 14U, 3.3N, 4.0W; dri lied by Layne- 
New York Co., Inc., 1949; altitude 
I ,330 feet. 
Recent 
Topsoi I..... ........................ 
Pleistocene stratified drift 
C1 ay and sand....................... 
River mud and sand.................. 
Clay; sand; boul ders................ 
Boulders, large, in sandy clay and 
g rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, coarse...................... 
Rock, broken........................ 


Thick- 
ness 
(feet) 


Depth 
(feet) 


IS 


8 


6 
6 


2 


10 10 
80 90 
10 100 
10 110 
10 120 
20 140 
21 161 


2 2 
5 7 
5 11 12 
21 33 
8 41 
13 54 
3 57 


2 2 
7 9 
2 II 
9 20 
20 40 
9 49 
2 51 
- 65 - 


15 
23 


Sv 128: 14U, 2.6N, 3.6W; drilled by Layne- 
New York Co., Inc., 1955; altitude 
I ,340 feet. 
Pleistocene stratified drift 
Sand, coa rse. . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coa rse, and sma II g rave I. . .. .. 
G rave I and sand..................... 
Sand, fine.......................... 
Sand, fine; few pieces of broken 
stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine; broken stone (few 
pieces), rive r mud................ 


29 
35 


38 


Sv 129: 14U, 2.7N, 3.7W; drilled by Layne- 
New York Co., Inc., 1955; altitude 
1,330 fee t. 
Recent 
T opso i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
Sand, coarse, brown................. 
Sand, fine.......................... 
Gravel, coarse; sand.......... ...... 
Upper Devonian rocks, undi fferentiated 


41 


43 


Sv 131: 14U, 2.8N, 3.8W; dri lied by Layne- 
New York Co., Inc., 1955; altitude 
1,330 feet. 
Recent 
T opso i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
Sand, wh i te. . . . . . . . . . . . . . . . . . . . . . . . . 
Rive r mud and clay.................. 
Boulders; gravel; some coarse sand.. 
Upper Devonian rocks, undifferentiated 


Sv 137: 13U, 5.5S, 4.9E; drilled by Sprague 
and Henwood, Inc., 1944; altitude 
1,881 feet. 
Recent 
Topso i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pleistocene stratified drift 
Stones; g rave I; clay................ 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and g rave I . .. . .. . .. . .. .. . .. . . . . 
Upper Devonian rocks, undifferentiated 
Sands tone, gray..................... 
Shale, red; contained pyrite in 
lower 10 ft; lost water at 55 ft.. 
Sands tone, red...................... 
Sands tone, gray..................... 
Sands tone, red...................... 
Sha Ie, red.......................... 
Sands tone, red...................... 
Sands tone, gray..................... 
Shale and sandstone, red............ 
Sands tone, s ha I y, red............... 
Sands tone, red...................... 
Sands tone, gray..................... 
Sandstone, gray, shaly in lower 10 
ft.......................... ...... 
Sandstone, red, shaly in upper 10 ft 
Sands tone, gray..................... 
Sandstone, red; upper 9 ft shaly.... 
Sa nds tone, gray..................... 
Sandstone, red, shaly in lower 10 ft 
Sandstone, shaly, gray.............. 
Sandstone, red; upper 4 ft shaly.... 
Sands tone, gray..................... 
Sandstone, red; upper 4 ft shaly.... 
Sands tone, gray..................... 
Sands tone, sha I y, red............... 
Sands tone, gray..................... 


Thick- 
ness 
(f ee t ) 


Depth 
(f ee t) 


8 
'+ 
10 
20 


8 
12 
22 
42 


11 


53 
55 


22 


2 


34 
8 
23 


36 
44 
67 
67 


2 


2 


4 
37 
15 


6 
43 
58 
58 


6 7 
8 15 
5 20 
8 28 
41 69 
7 76 
6 82 
7 89 
10 99 
10 109 
59 168 
II 179 
9 188 
10 198 
187 385 
38 423 
22 445 
90 535 
15 550 
17 567 
40 607 
II 618 
14 632 
109 741 
10 751 
148 899 
62 961 
5 966 



Table 8.--Drillers' logs of selected wells in Sullivan County (Continued) 


Sv 411: 14U, 7.aN, 1.8W; drilled by Ranney 
Method Water Suppl ies, Inc., 1956; 
altitude 1,565 feet. 
PI e i s tocene strat i fi ed dri ft 
Clay, sand, gravel, and boulders.... 
Sand, gravel, and boulders.......... 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sv 497: 14T, 0.8N, 3.0 W ; dug by Caisson 
Wells, Inc.. 1957; altitude 770 
feet. 
Pleistocene stratified drift 
Sa nd, brown, s i I t y. . . . . . . . . . . . . . . . . . 
Gravel, with sand, brown, silty..... 
Sand and gravel, brown, dirty....... 
Sand, coa rse, brown................. 
Sand and g rave I, brown.............. 
Sand, fine, very silty, brown (non- 
wa te r bea ri ng) . . . . . . . . . . . . . . . . . . . . 


Sv 509: 14U, 3. \ N, \. 6E; dug by Ca i s son 
Wells, Inc., 1957; altitude 1,440 
feet. 
Pleistocene stratified drift 
Clay, sand, and stones.............. 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and g rave I, some clay.......... 
Sand and g rave I . . . . . . . . . . . . . . . . . . . . . 
Clay and 9 rave I . . . . . . . . . . . . . . . . . . . . . 


Thick- 
ness 
(feet) 


18 
12 
I 
1 


3 
5 
4 
4 
4 
6 


6 
4 
4 
3 
5 


Depth 
(feet) 


18 
30 
31 
32 


3 
8 
12 
16 
20 


26 


6 
10 
14 
17 
22 


- 66 - 



